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ered-roller bearing with the 
perfectrolling zeometry\and the 


TOUGHENED 


shock-resistant core \ 
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ALTERNATIVE 
FOOT MOUNTING 
POSITIONS 


“Radiation’ 


MOUNTING 


WORM 


REDUCTION GEARS 
COMPLETE 
THE PICTURE 


The ideal Worm Reducer for small 
power applications up to 24 H.P. 
Ratios 5-1 up to 60- I. 

Standard, Vertical & Inverted units 
FROM STOCK, Adaptable for every 
possible mounting position. 


For details see Pub. No. 532/1 


POST FOR NOW! 


YOUR COPY 


AUTOMOBILE ENGINEER, December 1955 


| 
| 
\ 
3 
(a 
: 
oO 
| 
¢ 
: 
3 


These lathes copy direct from a workpiece or from a 1:1 
templet. Hydraulic power is applied to the feed and rapid 
return of the longitudinal slide. Parts with shoulders of 90°, 
FIRST OPERATION tapers, concave or convex forms, etc., are produced in very fast 
times to a high degree of accuracy and with fine finish. Height 
of centres 4}4”. Available with distance between centres 15}” 
or 25§”. 


pan size 1% 1% 


SECOND OPERATION 


bb 


12% 
Material St 60, 11 
First operation 138 secs. 


Second operation 67 secs. 
Total time 


3 minutes 25 seconds 


FIRST OPERATION 


SECOND OPERATION 


13% 
Material St 50. 11 
First operation 137 secs. 
Second operation 251 secs. 
Total time 


6 minutes 28 seconds 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION, 
FLETCHAMSTEAD HIGHWAY, COVENTRY. Telephone: Coventry 40351 


Send for 
Catalogue 
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Yow'll be glad it’s... 


G.E.C, continuous lighting trunking is the ideal system 
for large area fluorescent lighting. 

Installation costs are considerably lower than 
equivalent schemes using individually suspended 

units with conduit tubing. 

Various types of reflectors are available. Different 
reflectors may be used on the same trunking run. They 
can be positioned anywhere along the trunking and 
may be moved without any additional drilling. 

Consult the G.E.C. Lighting Advisory Service through your 


contractor for the most suitable lighting trunking The General Electric Co. Ltd, 
system... with OSRAM tubes, of course, Magnet House, Kingsway, London WC2 
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Bere clutches are 
ag in 


is 


for wear. 


© many of Rockford 
elutches and power take-offs 
: have led to thetf adoption 
many of the leadiny 
/manufacturers, 
“some of whose 
ON THE 
Units are shown Nere. © GARDNER 8LW ENGINE 


‘British made, 
in a range of sizes, by 
BORG « BECK COMPANY LIMITED, 
Leamington Spa, 
England 


ON THE HOLMAN 
PORTABLE COMPRESSOR 


POWER TAKE-OFFS & CLUTCHES 


rere it is th end 
Thrust exists during fon. periods 
of tunning when engage! and 
ait 
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More about discs 


The disc brake will withstand much more frequent 
and continuous brake application than the drum 
brake; this has been exhaustively proved by repeated 
road tests. 

However, with the disc brake, due to the considerably 
lesser area of contact, the frequency of lining renewal 
is at present greater than that of a drum brake. This 
thickness would have to be several times that of 
ordinary drum type brake linings in order to give a 
comparable life between renewals. 

As designers all realize, if you put up the thickness, 
you put up the travel, and dimensions rapidly bulge 
over the allotted site, hemmed in by the wheel on the 
one side and the steering-cum-suspension complexities 
on the other. 

By a re-arrangement of the I.F.S., however, with 
simplifications in the steering swivel arrangements on 
the lines of a certain present-day trend (to be seen at 
Leamington, and sometimes in the page following this 
one) in conjunction with torsion bars or high-up coil 
springs, more space is provided for the installation of 
a disc brake in a way which permits the use of brake 
pads of many times the present thickness. 

There is no difficulty in utilizing them effectively, for 
automatic adjusters develop to the full the follow-up 
possibilities of the hydraulic system. We have 
explored such designs, and it is simply a case of 
‘give us the space and we will finish the job’. 

The brakes are well out in the airstream, under ideal 
cooling conditions. Furthermore, much of the un- 
pleasantness arising from unequal coefficients between 
lining and disc is avoided by keeping the tyre-contact 
on the steering swivel axis, thus avoiding any couple 
about the king-pin. 


PATENT APPLIED FOR 


MOTIVE LIMITED, LEAMINGTON SPA, ENGLANG 


Regd, Frade Mork 


of 


The Thompson eccentric-type of |. made in a range 


of sizes, 1", 14", 12”, and to les having front 
axle Weights ranging from 4,000 | 00 Tb. 
The illustration above shows the construction, 
the diagram in the margin’show. gular movement 
attainable, The-tic-rods have righ: '-hand adjustment 


with lock-nuts, 


Dragelinks are also available wii -ccentric-type of 


self-adjuster, 


A somprehensive. catalogue giv: irticulars of the 
eccentric and dual types of Tho o-reds and drag- 
links, including some with a high gular movement, 
AUTOMOTIVE PRODUCTS — LIMITED, 


STEERILN 
ASSEM. 


BE ( Lg 


have all the essential requirements... 


Constant speed under load... consistently long periods of 
operation without breakdown... 


. considerably higher 
rate of production...and thes 


afety of low voltage. These are the outstanding 
characteristics of Hicycle tools—the modern production machine 
Drills, nutrunners, screwdrivers and tappers; reamers, grinders 
sanders and polishers, all these are available each in many 
sizes and types. Our Hicycle brochure will give you all the details of 


these tools for higher efficiency. 


Photograph 


MAKERS OF HIGH-CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 


Products Ltd. 


THE CONSOLIDATED PNEUMATIC TOOL 


COMPANY LTD. 
232 DAWES ROAD, LONDON, 5S.W.6. 
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No. 760, 3 doz. Assor- 
ted Light Compres- 
sion Springs 1” to 4” 
long, 22 tots 8S8.W.G., 

diam. 6/6¢each. 


No. 986A. 3 doz. As- 


1” to 4” long, 
to ¢ diam., 19G 
4 15G. 5/6 each. 


No, 757. Extra Light 
Compression, | gross 
assorted, eA 
“to 2” long, 27 to 26 
W.G. 15/- each. 


No, 388. 4 gross As- 
sorted Small Expan- 
sion Springs. to 
1)’, 18G to 21G. 

9/6 each. 


No. 758, Fine Expan- 
sion Springs. 1 gross 
to 2” long, 27 to 20 

G 15/- each. 


No. 466. 4 gross As- 
sorted Small Expan- 
sion Springs t” to 14° 
long, 3/32” to 3/16” 
diam., 21G to 24G. 

6/6 each. 


No. 1024. 20 Com- 
ression Springs 12° 
ong 4” to 4° diam. 
24G to 18G, suitable 
for cutting into shor- 
ter lengths; and 30 
Expansions | 4” to 12° 
long, 5/32” to 
diam,, 22G to 16G. 
24/- each. 


No. 753. 3 doz. As- 
sorted Light Expan- 
sion }” to 4" diam., 
2” to 6” long, 22 to 18 
$.W.G. 10/6 each. 


No, 1013, 

1 gross Small 
Coil 
Compression 
Springs, i” to 
19” long, 3/32° 
to &° diam., 
24G to 19G. 
6/- each. 


HERBERT TERRY & 


SONS LTD. REDDITCH, WORCS . 


How are 
you off 


TERRY’S BOXES OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list —free ? 


ASSORTED 
SPRINGS 


The prices quoted are subject to the usual 
trade discount. 
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SPRING MAKERS FOR 100 YEARS 
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Smith, Brown, Jones and Robinson 
- a bit from each of you - and quickly! 


equipped for service and research, 
So reach for that telephone with a smile, 
Quasi-Arc can deliver. 


Up to the ears in telephones. Clearing the snags 
on an automatic welding production line. And 
tired of getting different answers from too many 
suppliers. Ever happen to you? 

You’ll find Quasi-Arc talk your language. A 
single number—Bilston 41905—on your telephone. 

Quasi-Arc Limited are the only people in the 
arc welding business who make and sell everything. 
They can quickly provide you with manual and 
automatic welding equipment, installations and 
supplies—everything you need, including sound 
technical advice, You will find they are thoroughly 
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The interests and activities of The Quasi-Are Company 
Limited and Fusare Limited in the well-known processes 


Quasi-Arc - Fusare Unionmelt - Sigma 
Welianc Twin-Arc 


were combined on \st October, 1955 in order to provide a 
thoroughly comprehensive and effective service to the 
welding industry. 

The headquarters of the new organisation—named 
Quasi-Arc Limited—are at Bilston, Staffordshire, with 
works at Bilston and Gateshead. 


offer you everything 


QUASI-ARC LIMITED, BILSTON, STAFFORDSHIRE 
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for 
casehardening 
heat-treatment 


brazing... 


The ‘Cassel’ Heat-Treatment 
Service offers a complete range of 
salts, furnaces and technical advisory 
facilities to meet all problems. Surface 
hardening, for example, is carried out 
in batch-type or automatic furnaces, 
using ‘Cassel’ C.S. 700 or low-strength 
cyanide-carbonate baths. 


The salt bath method surface 


offers these advantages 
Aécurate control of temper 


Réduced risk of distortion — 
Clean, scale-free finish 
Rapid treatment 
Uniform results 
High output fora s 


++ + 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 


CCAM 
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| When formulating Ball and Roller 


Bearing mountings 
submit them in 

confidence to 

our Technical Department 


Ransome & Marles Bearing Co. Ltd 
Newark-on-Trent, England 


Please give full information and a drawing or sketch if possible: 

1 Describe the machine and the exact location and/or function of the 
proposed bearing mounting. 

2 State the speed of the rotating parts with journal and thrust loads. 
Say if these fluctuate and how much. Give h.p. and drive details if 
loads are not known. 

Describe working conditions—temperatures, wet or dry conditions, 
duration of duty and any other relevant features. 
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Disappointed, but undaunted, 


\ 


designer resolves 
to battle on 


¢ 
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Into our testing department, from time to time, there bursts some member 
of the CAPASCO research team, bearing in triumph ‘ to-morrow’s perfect 
brake lining’. When a short run on the dynamometer reveals that, though 
it has unquestionably got something, it still falls short of actual perfection, 
our friend creeps back, disconsolate, to his lair . . . Before many days are out, 
he, or someone else, will be back again, with some other small but equally 


solid improvement. Earth-shaking? Hardly; but it is on such small 


advances that supremacy is built. 


MOULDED BRAKE LININGS 


THE CAPE ASBESTOS COMPANY LTD. 
114-116 Park Street, London, W.1I. Tel: GROsvenor 6022 
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ening machine illustrated here is @ standard 
d jobs. It is widely used by the auto- 
nt of rocker shafts, selector rods and 


Ww The BIRLEC induction surface hard 
unit capable of handling a range of varie 


mobile industry for the selective treatme 


similar components. 


Specified zones can be hardened 
under automatic control and with 
negligible distortion oF scaling of 


the work. Quickly interchangeable, 
Maxi | 
standardised control cams and in- aximum length of work 
Maximum diameter of work 


everal different jobs 
tion ove Cam 


ductors permit s 
Hardening zone selec 


to be run economically in successive Maximum hardening speed .-. 
Maximum return stroke speed 6” /sec. 


batches. 
Typical production (12” stroke) 300/hr. 


[ilustrated are typical induction 
hardened automobile rocker 
shafts and selector rod. 


Typical operating cost 0.17d/piece- 


F leas n m P blication No 7 n h f 
alt 


Har dening or fur ther process details about 


Name 
Position pry of the 
-E.1. Group of C 


Company E 


om BIRMINGHAM 


$™M/B2501/55 
LONDON - » 24 


SHEFFIELD GLASGO 
W - NEWCASTLE-ON- 
TYNE 
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{B EC) Induction heating 
improves product 


Constructed on the Silentbloc principle 
with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression, 


WAfter exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the ‘ Consul” 
and Zephyr Six”. 


Left: Front Suspension 
of the “ Consul” and 
Zephyr Six". 


FLANGELESS Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
BUSHES designed rubber insulation 
between wheel and body. 


TAPER 


MANOR ROYAL, CRAWLEY, SUSSEX 
Tel. Crawley 2100 
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Next time you require a 


workshop 


comparator, 


get a Solex 


Capacity o~54. Range 0015" at x 12,000 


or*0060” at x 4,000 max, (ona 


pps 
machiniag approach scale). 


Comparator complete — with grooved 


table, 10M unit, Control Jet and scale, 


ready for connection to any Solex Air 


Controller at £40 os, od, each. 


lapped table, Vee table, and special 


work rests can also be supplied. 
DELIVERY 7 DAYS FROM RECEIPT OF ORDER, 


SOLEX (GAUGES) LTD 


FOR A COMPLETE RANGE OF THE FINEST AIR-OPERATED GAUGES 
SOLEX — THE PIONEERS OF AIR GAUGING 


72 CHISWICK HIGH ROAD, LONDON, W.4 TELEPHONE: CHISWICK 4815 
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There is a wide feeling in the world today 


that for too long, too many of us have 
worked too hard for not enough. The firm 
intention of millions is to do less work 

and draw more dough. 

Not for me to moralise, | merely point out 
that the easiest way for any man to achieve 
this aim is to let my Little Horses 

do his work for him — far more quickly 


and far more accurately. 


Desoutter tools 
PUT POWER INTO YOUR HANDS 


Desoutter Bros., Ltd., The Hyde, Hendon, N.W.9. Telephone: Colindale 6346(5 lines). Telegrams: Despnuco, Hyde, London. 
CHLaty 
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Y il On passenger and commercial vehicles throughout 
= the world David Brown automobile transmission 
Hil components are giving dependable service. 

HI For rear-axle drives—worm gears, spiral or hypoid 


bevel gears, or differential bevel gears—for ming, 
magneto, oil pump and speedometer drives—for 
gearbox, steering, starter and clutch gears, and 
| power take-off drives from the main gearbox—in 
isauion can supply your needs with components 
backed by the soundness and reliability associated 
with David Brown. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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DISTRIBUTORS OF MATERIAL 
IN BULK FOR CT. BRITAIN 


J.A.NORDBERG LTD 
171 QUEEN VICTORIA S$T., 
LONDON. 

E.cA4 


Tel:Central 9678 


) O/L and PETROL 
. CASKET MATERIALS 


FOREIGN &@ COLONIAL 
ENQUIRIES TO 
H.JACKSON LTD 
OAKENCLOUGH, CARSTANG 


Nr,PRESTON’ 
LANCS. 


Te/: Garstang 8 - 


SEALS 


GEORGE ANGUS & Co [TP 


NEWCASTLE UPON TYNE, 6- 
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THE FINEST 


Ley’s ‘Black Heart’ malleable castings are being used more and 
more for important parts where strength and rigidity must be 
combined with ease of machining. The illustration shows a 
front hub 123” outside diameter, for a commercial vehicle. 


LEY’S ‘BLACK HEART’ LEY’S ‘LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 


Elongation : 18%, Elongation: 6%, 
Yield Point: 16 tons p.s.i. Yield Point: 21 tons p.s.i. 
Tensile Strength : 24 tons p.s.i. Tensile Strength: 35 tons p.s.i. 


We offer your designers the full collaboration of our engineers. 
LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
stecl balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient, Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LIMITED, COVENTRY 
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THE WORLD’S FINEST 
FLEXIBLE 
SHAFT 
EQUIPMENT 


Manufactured by 
B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY. Grime “Hovienen’ Cov. 
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The ‘on and off in a minute’ Fenner 

Taper-Lock principle has now been 

extended to chain sprockets. 

Taper-Lock cuts out the laborious ‘trial 
and error’ method of fitting to shafts. Sprockets fitted 
with Taper-Lock Bushes can simply be slipped on the 

shaft and the flush fitting screws tightened. The shaft is 
then gripped with a ‘shrunk-on’ fit. 
You can now obtain Sprockets fitted with Taper-Lock 
Bushes and a wide range of Fenner Roller Chain to use 
with them. Make up your chain drives to suit your needs. 
Fenner Taper-Lock Sprockets and Chain are available from 
LARGEST F stock at all the eighteen Fenner Branches. 
MANUFACTURERS 


OF V-BELT DRIVES 
IN THE 
COMMONWEALTH 


OF HULL 


BRANCHES AT BELFAST, BIRMINGHAM, BURNLEY, CARDIFF, CLECKHEATON, GLASGOW, HULL, LEEDS, 
LEICESTER, LIVERPOOL, LONDON, LUTON, MANCHESTER, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD 


STOCKTON-ON-TEBS, STOKE-ON-TRENT. 
24 AUTOMOBILE ENGINEER, December 1955 
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THE FULLER R-45 
‘ROAD RANGEL 


One lever controls 
& forward speeds 


FEATURES: & progressive ratios, no change 
exceeding 36%. Fast, simple one-lever shifts. All 
manual shifts normal, with dog-clutch engagement : 
synchronized change of ‘range’ by power shift button 
on lever. All gears helical, 2 reverse ratios. Compact 
construction. For engine torque of 385 |b. ft. 


European 
Representatives for the fuller Mandocturing Company of Kalama», Michigan, 


AUTOMOTIVE PRODUCTS COMPANY LTD. 
Brock House, Langham Street, London, Wl, (England 
Telephone; Langham 2527 
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INTERNATIONAL 
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Bearin 


Pollard Bearings Limited 


also manufacture Ball, Roller HEAD OFFICE: P.O, BOX 9, KNOTTINGLEY, YORKSHIRE 
and Thrust bearings (Cat. 
BRT/1053). Solid and Flex- TELE: KNOTTINGLEY 320 (5 LINES). GRAMS: ‘BALBFARING’ KNOTTINGLEY 
ible Roller bearings (Cat. RFX) 
Transmission Equipment and 
Plummer Blocks (Cat. T.R. 27/2) 
Self-Lube Plummer Blocks 
(Cat. SL/2/55) Automobile and TELE: HYDE PARK 9248/9. 
Tractor Replacement (Cat. 
BRM/54) Clutch Withdrawal 
Bearings (Cat. CWFP/54) 


Max Load Roller Bearings | 
(Cat. MAX/54). CANADIAN POLLARD BEARINGS LTD., 1103/5 BEAVER HALL HILL, MONTREAL. 


LONDON OFFICE: 6 ST. JAMES’S PLACE, §.W.1. 


PO/1102 
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In the Hillman Minx Convertible... 
AS IN EVERY BRITISH SPORTS CAR 


.you ll see VYBAK 


Flexible Clear Sheet 


This Hillman Minx Convertible, like every British sports car, has a 
rear window of VYBAK Flexible Clear Sheet because it means clearer, 
wider vision. The large rear window is possible because VYBAK 


Flexible Clear Sheet folds or rolls with the hood, without 


cracking, crazing or marking in any way. It is tough, long lasting, 
resistant to warping and discoloration, with a high polish to match 
the splendid finish of the car. VyBaAk Flexible Clear Sheet, which is 
also used for sports car side-screens, is obtainable in several thicknesses. 


Please write for samples and further details. 
BAKELITE LIMITED 
2-18 Grosvenor Gardens, London, $.W.r. | hone: SLOane o8&898 Flexible Clear 


Vybak ‘ ide Vybak rigid and} pounds fo 
rusior Vybak calendered ybak 
transparent ; Vybak industr Sheet 


vel? 
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Plan your 
future models 


AC OIL FILTERS AC SPARK PLUGS 


AC AIR CLEANERS AND 
SILENCERS 


Ac FUEL PUMPS 


AC THERMOSTATS 


VIRTUALLY EVERY BRITISH CAR has one or more 
AC Components designed into it on the drawing- 
board. We'll gladly help you plan a new design or 


modify an existing one. 
Write to: 


-AC-DELCO DIVISION OF GENERAL MOTORS LTD., DUNSTABLE, BEDS. 
ss Telephone: Dunstable 1166. And Broadgate House, Coventry. Telephone: Coventry 40491 
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Flange seals and 
bonding of 


rubber to customers’ 
components 


Whether it be an oil, grease, gas, alkali, dilute 
acid or any other fluid that must be sealed, 
whether pressures are great or small, or the 
temperature high or below zero, there is a 
Dowty Seal to suit your specific requirements. 


Our extensive design and research depart- 
ments are always ready to advise in the 
selection of the most suitable specification 
and media for your own particular application 


DOWTY 


Telephone 


SEALS LIMITED 


BONDED SEALS 

leakproof washers 

U-section ring seals, 
r and other 


O-section ring seals in a 
wide range to British and 
square a rectangular 
STRUD—the section rings. 


leakproof bolt 


Member of the | 
Dowry 
G roup 


ASHCHURCH Gigs. 


Tewkesbury 2271 
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‘IDIA 5. AR. 


: L. M. VAN MOPPES & SONS S.p 
Via Catamatta 10, Milan. 


L..M. VAN MOPPES & SONS S.4., 
Ch poulet, Geneva. 


1-3, 
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Ateaudun, Paris IX*. 


A. B. INDUSTREDIAMANTER, 
retensborgvagen 4, Vastherga, Stocklig 


illustration above shows our rnodern 


, Basingstoke factory which is equipped to keep 
pace with the latest developments in the 
applications of diamond tools. 


e at the Paris, 
establishments. 


VAN MOPPES & SONS (DIAMOND TOOLS) E 


BASINGSTOKE HAMPBIMRE ENGLAND | 1240 
Te wr Basingstoke” 


a 
Européan sales and@ervice centres aL 
| TO our rscas offer the benefits 
| research Bnd experic 
Stockho nd Gene 
31 
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‘DRIKOLD’ 
REFRIGERATION FOR 


TRANSPORT BY ROAD 


meets all the user’s needs. 

*DRIKOLD’ does not reduce the payload . 
is simple and inexpensive ; 

does not require skilled operation 
‘ or maintenance ; 
is completely reliable in operation ; 

is hygienic and free from mess. 


Full technical service is offered. 


Before ordering or building Refrigersied Vehicles look inte the outstanding advantages of ‘ORIKOLD’ 


the solid carbon dioxide—dry ice— 
sold by Imperia! Chemical Industries Ltd. 


Enquiries to: 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.1 
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Photograph by courtesy of Morris Motors Ltd. 
Tractor ond Transmissions Branch. 


are helping to 
increase output in the Motor Industry 


In fact ‘Hi-Ton’ can be regarded as the standard Branch of Morris Motors Ltd. ‘ Hi-Ton’ Hydraulic 
general purpose presses of the British Motor Industry. Presses are made in a standard range with pressure up 
They are employed for forming, drawing, assembling, to 300 tons. Power applied to the tools can be varied 
riveting and punching operations in many factories from zero to the maximum of each press, preventing 
mass producing automobile and other parts. overloading and ensuring long tool life. 

The illustration shows part of a batch of ‘Hi-Ton’ ‘ nition 


Soles & Service for... DRUMMOND ASQUITH + « « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 343! (7 lines) Also at LONDON : ’Phone Trofalgar 7224 (3 lines) ond GLASGOW: ’Phone Central 3411 
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THOS WWARDL? 


Plant Variety 


The variety of plant life to be found on 
a site is matched by the variety of 
plant of a different kind which Thos. W. Ward Lid. - 
supply to the site contractor. From spades to cranes, 
axes to tractors, every conceivable item of equipment is on tap from 
Wards’ plant department. Depots strategically placed up and down the country 
provide a service which is second to none in speed and efficiency. 

In the plant hire section, a highly experienced maintenance team keeps 
the fleet— which is the most comprehensive and up-to-date in the 
country —in the peak of condition at all times. Small wonder that 
sO many contractors turn to Wards for their complete plant requirements, 

The supplying of contractors’ plant is just one activity of the Ward Group 


of Companies whose scope is as broad as industry itself. 


servinc arounn THe worn ROS. W. WARD LTD 


Head Office: ALBION WORKS - SHEFFIELD London Office: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND W.C.2 
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For high-speed Barwork or Chuckwork— 
HERBERT CAPSTAN 


Tooling on a Herbert No. 2D Capstan Lathe, with air-operated dead-length 
bar chuck for machining, from 35-tons tensile steel bar, the component 
shown, in 6 minutes—two operations. 


Ideal for batchwork requiring frequent changes of set-up. 
Sixteen speeds in two ranges of eight. Any speed, forward or 
reverse, in the range in use, is obtained instantly without 


Swing stopping the spindle. Start, stop and reverse by switch lever. 
Drewin chuck edenies - Bed ways and other sliding surfaces hardened by Flamard 
Dead-length chuck admits 


Working stroke of capstan ... 
Spindle flange to capstan, max. 183” enables long turnings to be broken into safe, short lengths. 


process which practically eliminates wear. Chiprupter 


Can also be supplied with long bed Hand traversing saddle. Plain or Duo-rate cross-slide. 
giving 9%” capstan stroke and 263” from 
spindle flange to capstan. Auto- 


reversing saddle le CATALOGUE ON REQUEST 


ALFRED HERBERT LTD «+ COVENTRY 
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in a hundred-and-one industries you’ll find 
MEADOWFELT working for its living 


Meadowfelt is at work in factories all over the country, 

as filters, seals, gaskets, washers, joints, shock-absorbing 
mountings—and in a hundred and one other applications. 
Meadowfelt can be made to your precise specifications; 

it can be made as hard as a board or as light as thistledown; 
it can be die-cut or punched; it is invaluable in packaging. 
Make Meadowfelt work in your industry. You'll find it pays. 


versatile 
hard-working 
«+ economical 


Order from; THE LONG MEADOW FELT CO., KIDDERMINSTER—THE FELT DIVISION OF CARPET TRADES LIMITED. 
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LAYING THE PIPE 


LINE IN IRAQ 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, § 


Telephone : Horsforth 2821 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. ALLARD ALVIS 
ASTON-MARTIN - AUSTIN 
AUSTIN-HEALEY - BRISTOL 
CITROEN - DAIMLER 
FORD - FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR JENSEN 
LAGONDA 

LANCHESTER M.G. 
MORGAN MORRIS 
RILEY - ROVER - SINGER 
STANDARD 

SUNBEAM 

TRIUMPH - VAUXHALL 


WOLSELEY 


RENOLD CHAINS LIMITED - MANCHESTER 
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STEEL SHEETS & TINPLATE 


The largest output in Europe 


is that of 


RICHARD THOMAS & BALDWINS LTD 


and 


THE STEEL COMPANY OF WALES LTD 


JOINT SALES ORGANIZATIONS 
FOR FLAT-ROLLED MILD STEEL PRODUCTS: 
RTSC HOME SALES LTD and RTSC EXPORTS LTD 
RTSC HOUSE PARK STREET LONDON WI 


Telephone WAY! AIR 8432 (Home Sales) MAYFAIR 675] (Export Sales) 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 

End-location adjustable. 


Larger angular movement. 


GEAR, made in a 
range of sizes 


covering every type 
of chassis, on heavy types. 


Very compact box, 
For fore-and-aft or transverse layout. 
Trunnion or spigot mounting alternative 


FOR 
BETTER LIVING 


BETTER ROADS 
\ 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines) Telegrams: ADAMANT, PHONE, LUTON 
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An announcement by 
the 4.651, Leadership in melting 


Group of Companies 


<a 


of Lammersdorf, Germany, and the 


of Trenton, U.S.A. 


for the development and marketing of the 


MAINS FREQUENCY CORELESS 
INDUCTION MELTING FURNACE 


The addition of this furnace, already well 
proved in both ferrous and non-ferrous fields, 
enlarges still further the extensive range 


of Birlec melting equipment, thus maintaining— 


Birlec leadership in melting 


$M 82612 55 
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Troubled SHORT DRUM LIFE 


Get the WOVEN-or-MOLDED question sorted out! 


For every braking system there is a liner that is just right. 
It may be molded, it may be woven, and it may be any one 
of a dozen qualities of either type. At all events, it takes an 
expert to know precisely which type is needed. That’s 
where the practical experts at the DON depots can help. 
They understand braking —after all, it’s their job—and 
they can supply, from their comprehensive stock of DON 
woven and molded liners, the precise liner to rule out 
every idiosyncrasy like excessive drum wear in any vehicle. 


Make full use of this service. 


Fit DC to be sure! 


CRAKE LINERS 


The best of Wavere ana Molded 


SMALL & PARKES LTD: HENDHAM VALE WORKS - MANCHESTER 9 
LONDON Office : 76 Victoria Street, $.W.1 
Makers of the DON-FLEX” (patent) Clutch Dise. 
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LIVERPOOL 


BELFAST 24007 


A Nation-Wide Chain of 
Depots To Serve You 


BIRMINGHAM Midland 4059 
BLACKBURN 654/ 


BRISTOL 272/4 


CARDIFF 27026 
CARLISLE 2/5489 
CHESTER 2/280 
COVENTRY 649/4 
DUNDEE /724 
EDINBURGH 1 Central 4234 
GLASGOW C2 Central 4504 
HARROGATE 67054 

HULL Central 5207. 
IPSWICH #02) 
LEEDS 3 20645 
LEYTON Leytonstone 6008 

Royal 5202 and 1251 
MANCHESTER 3 Blackfriars 0546 


NEWCASTLE-ON-TYNE 2 
27142 and 27042 


NOTTINGHAM 43646 
SHEFFIELD 25%: 
SOUTHAMPTON 7/276 
STOKE-ON-TRENT 4402/ 
WIMBLEDON 4244/9 


Republic of Ireland 
DUBLIN 35 Westland Row 66597 and 66518 


BRAKING PROBLEMS No 3. a. 
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VA Loan ‘ Manufacturers f 
INJECTION EQUIPMERT 


LIMITED, ACTON, LONDON, Wa 


AP 174-799 
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Illustration by courtesy of 
Siemens Brothers & Co. Ltd. 


970 This type of 2% Carbon 14% Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14%, Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools etc. 


672 The original universally known “Blue Line Die Steel’. An excellent oil-hardening low 
distortion General Tool room quality. 


637 A low temperature oil-hardening, non-shrinking quality possessing all those desirable 
features of a first grade tool steel. 


annealed condition, carefully controlled 
both with regard to temperature and 


tmosphere to render them most suitable 
for subsequent tool room manipulation, CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1625 
London Stock Warehouse: 


4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 


All K.E. Tool Steels are supplied in the (K AYSE LLISO ni) & CO. LT D.) 
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Heavy transport lorries, light delivery vans, 


racing cars and family cars—all kinds of vehicles, 


all over the world rely on Ferodo Anti-Fade Brake 


Linings ... quite a responsibility! So Ferodo make 


doubly sure of quality ... doubly sure of safety... 


by methodical testing and precision manufacture. 


TESTING takes place throughout the 
production of Ferodo Anti-FadeBrake 
Linings, from investigation of basic 
materials to inspection of finished pro- 
ducts. The laboratory, the uniquely 
equipped Test House, the powerful cars 
of the Ferodo Test Fleet, all are con- 
stantly at work, making the efficiency 
and safety of Ferodo Linings a calcu- 
lated certainty. 


NDUSTRY AT AL 
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FREELY AVAILABLE TO THE MOTOR| = LTIMES 


In the MANUFACTURE of Ferodo 
Linings, the emphasis is on precision, 
Whether it’s a hydraulic press forming 
liners to their finished radius, or a giant 
multiple drill, every machine is itself 
the result of research and experience. 
This fact, combined with strict examin- 
ation at every production stage, ensures 
that on any make of car in the world, 
the correct Ferodo Lining will always 
fit perfectly. 


Clutch Facings | 


FERODO LIMITED ° CHAPEL+=+sEN-+LE-+FRITH_ A Member of the Turner & Newall Organisation 
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EFFICIENCY 
IN FLAME 
HARDENING 


The photograph shows a starter 
ring being flame-hardened 

at the works of the Francis B. 
Willmott Group. 

This machine was built with 
the assistance of British Oxygen 
staff and uses British Oxygen 
flame hardening equipment. 
British Oxygen make a standard 
range of flame hardening 
machines and will always assist 
in helping customers with 

their specialised requirements. 


For fuller details write to 
your nearest branch for 
Technical Information 
Booklet No. 13. 


Photograph by courtesy of the 
Francis B. Willmott Group. 
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Meehanite Metal is readily available in a wide range of 

bar forms, solid or cored, in tensile strengths reaching 
to the steel range of 25 tons per sq. inch. Meehanite 
bar contains other properties of both cast iron and steel 
close grain and homogeneous structure enabling it to take 
an extremely high polish. It is readily machinable and 
may be heat treated. Wear resisting or heat resisting 
grades can be supplied if required. 

Meehanite stock bars can be machined into Gears, Rings, 
Discs, Collars and many other components applicable to all 
branches of industry. There is a growing demand for a 
material which will conform to the various stringent 
specifications, depending on the user's application. 
Meehanite stock bars meet this demand in a form which 
offers convenience of stocking and speed of despatch. 

No one type of iron is suitable for every type of service 
and Meehanite stock bars are produced under four general 
classifications according to the purposes for which they 
are likely to be required. 


An illustration which shows 
the excellent machining 
qualities of Meehanite and 
the uniformity of the metal 
right through to the core. 


Write for a copy of the booklet 
“The Specification of Meehanite Metal.” 


MEEHANITE METAL FOUNDRIES 
Cast Can Do it-of 


C. A. Parsons and Company Ltd. Newcastie-on-Tyne, 6. Qualcast 


— Park) Led. London, W.5. Richards Foundries Limited. 

Ss hern Foundries Ltd. Waddon, Croydon, Surrey 
‘oats Limited. Rochester, Ashmore, Benson Pease and Co. 
Stockton-on-Tees. The Butterley Company Limited. Ripley, 


Derby. Cameron and Robertson Limited. Kirkintilloch. 
Carmichael Gros. Limited. Nile Screet, South Shields. Goulds naee 
Foundries Limited. Cardiff and Newport, Mon. John Harper The Dependable Metal 


(Meehanite) Limited. Willenhall, Scaffs. G. M. Hay and Company 
Limited. Glasgow. 


THE INTERNATIONAL MEEHANITE METAL COMPANY LTD., f-ZERION HOUSE, 4, DOWNSIDE, EPSOM, SURREY. TEL.: EPSOM 3507/8. 
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WOODHEADS LEEDS 


The name that means everything in suspensions 


LAMINATED 


SPRINGS 


COIL 


SPRINGS 


TORSION AND SWAY 


BARS 


SHOCK 


ABSORBERS 


SUSPENSION 


UNITS 


Acknowledged to be the largest organisa- 
tion of its kind in the world. _Woodheads of 
Leeds manufacture every type of suspension 
equipment for a// types of road vehicles, in- 
cluding shock absorbers, laminated springs, 
coil spring and torsion and sway bars. 


JOMAS WOODHEA 
SONS LIMET: 
RIRKSTALL ROAD, LEEDS, 4, 


woo.4529 
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Taking our 
own 


Our own Worm Units are busy at work 
all over our Milnrow factory. And you’d 
think someone had given us summat for 
nowt to see how pleased we are about it. 
It’s partly pride—they’re our own Worm 
Units — but mainly because they do the 
various jobs so very well. They’re made to 
a formula which includes efficiency (a 
Holroyd Worm and Wheel hold the 
world record), reliability, and 50 years’ 
experience. This prescription might do you 
a power of good, and it can be... 


MADE UP FOR YOU QUICKLY 


A Standard Type Holroyd Worm Reduction Unit 
can be made up from stock, packed, despatched and 
delivered to you fairly quickly. Worms, wheels, and 
sp.cial units made to order take somewhat longer. 
For information on Worm Units and applications 
(and we’re discovering new ones every day, like the 
Goods Lift in the illustration) drop us a line at 
Milnrow, Lancs. We'll be glad to help you all we can. 


Holroyd 


WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED 
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MILNROW - 


" One of our standar 
operating 


LANCS - 


TELEPHONE: 


d reduction units 
goods lift 


work in our shops. 


MILNROW 55329 
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The Motor Industry relies on... 


In research and development, in 
design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on Ilford 
photographic materials. 


Component — 
inspect 


The Ilferd Techmcal Information Book is an 
indispensable work of reference for all engaged in industrial 
and scientific photography. It contains full technical data for 
all ford sensitised materials with useful information 

on exposure, processing and the various technical 
applications of photography 


Photographs reproduced by courtesy of Rolls-Royce Led. 


n the service of industry 


ILFORD LIMITED ILFORD LONDON 
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WE HAVE 
A WAY 


WITH Into our Research Department at Cleckheaton come all manner 
of problems to do with brakes. Here we can reproduce the actual 
service conditions under which brakes operate and check per- 


formance on machines and delicate instruments which leave no 


room for guesswork. 
The work goes on unceasingly . . . much of it devoted to antici- 
pating the problems of the future. Mintex leadership is based 


securely on the work done in our laboratories and research departments. 


When high performance counts 


MINTEX 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON, YORKSHIRE 
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pioneers 


=STERMETS of 


progress 


REGD. TRADE MARK 


True to the great traditions of 
Coventry whose long history 

is closely linked with the progress 
of Britain . . . Sterling Metals 
operating large Aluminium and Cast 
Iron foundries and, as the world’s 
largest producers of “Elektron” 
Magnesium Alloy castings, have built 
up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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paylife 
for your fleet 
vehicles! 


Sound like an extravagant claim? It isn’t—when you 
examine the facts about Clayton automatic chassis lubricators. 


§ No idle vehicles, no downtime—each vital 2 Because lubrication is complete and constant, 
chassis point is automatically lubricated at peri- chassis bearing wear is reduced to a minimum, 
odic intervals while the vehicle is on the job, a promise of longer chassis life. 


carrying payloads. 


Add to these the many other advantages of a Clayton automatic chassis lubricator— 
reduced maintenance costs; fewer replacement parts needed; less lubricant used ; 
lower labour costs—and it’s easy to see where your 50,000 miles of extra paylife 
come from. 

‘Phone or write us for more information. A qualified Clayton engineer will be glad 
to inspect your fleet and make specific recommendations. 


INSTALLATIONS IN LONDON & HOME COUNTIES BY UNIVERSITY MOTORS LTD. LOTS ROAD, LONDON, S.W,10 


CLAYTON DEWANDRE co. rp. 


TITANIC WORKS, LINCOLN + PHONE 11305-9 


L.20 
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Equipment of the finest standards 
—designed to ensure economical 
high-rate production to the extremes 


of accuracy. 

The MAAG range is most complete. 
These machines are representative 
only, but we shall be pleased to sub- 
mit detailed proposals based on 
your production requirements, 


MAAG Gear Testing Machine, PH-60, 
inspects, measures and records tooth profile, 
tooth alignment, helix angle, concentricity 
and surface finish of tooth flanks. Capacity 
23 in. dia. Can be adapted for spur and 
helical internal gears. Other MAAG gear 
testing and measuring instruments are made 
in various types and sizes for checking pitch, 
profile, centre distance and concentricity with 
a precision of 0.00004 in. 


Sole Agents in Great Britain: 


MAAG Bevel Gear Testing Machine, 
KP-42, is a companion to the Type KS-42 
Bevel Gear Grinding Machine, right. This 
machine records tooth alignment, tooth 
thickness, tooth profile and surface finish of 
bevel gears up to 16.5 in. dia. It will measure 
the cone angle and the generating angle as 
well as the lateral displacement in the case 


of oblique bevel gears. The error magnifica- 


tion is adjustable between 400:1 and 


1,000 : 1. 


ihe 


MAAG Spur and Helical Gear Grinding 
Machines are made in a range of sizes up to 
140 in. dia. capacity. Type H5S-10 illustrated, 
is a high production machine for small gears 
up to 4.7 in. dia. This high-speed machine 
features infinitely variable speeds, rapid 
grinding times and easy change-over, its 
accuracy is easily within che fine limits 
required for high class gears, i¢@., pitch 
and profile errors do not exceed 0.00008 to 
0.00016 in. 


MAAG Gevel Gear Grinding Machine, 
Type KS-42, is a recent addition to the 
MAAG range for precision grinding 
involute tooth flanks and tooth gullets of 
straight-toothed beve! gears up to 16.5 in. 
dia, at a ratio of 1: 8 (smaller dias, at lower 
ratios). This machine operates on the 
generating principle and is extremely 
accurate, Equally economical for individual 
gears or large baccres 


MAAG Gear Cutting Machines are made 
in a range of sizes for cutting spur and helical 
gears from 0.8 ir. to 200 in. dia. Like all 
MAAG machines, they operate on the 
generating system and possess all che qualities 
expected of modern machines including 
extreme accuracy, maximum efficiency and 
ease of operation. Type SH-75, illustrated, 
has @ capacity from 1.2 in. to 29.5 in. dia, 
A device for cutting internal straight and 
helical teeth and racks can be supplied 


Sola Agents 


BURTON GRIFFITHS & CO. LTD., kitts GREEN, BIRMINGHAM 


GLASGOW LEEDS LONDON MANCHESTER NOTTINGHAM Telephone: STECHFORD 3071 (10 lines) 
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MAKING 
THE HEAT 


On the score of cost alone, it is important to 


ensure that as much of the heat as possible 
is transferred to the charge. 


To achieve this, 
and ensure that the heat distribution is 


uniform over the charge as a whole, forced air 
circulation is essential. 


The highly efficient 
heat-transference it affords is controllable within 
extremely close limits. 


These factors, in 
conjunction with very much simpler, cleaner 


operations and the Wild-Barfield standard 


of design experience (as applied, for example, 


to the mounting of the elements) make 


Wild-Barfield Forced Air Circulation Furnaces the obvious 
choice for the general tempering and secondary 


Section of typical Wild-Barfield Forced 
Air Circulation Furnace, simplified to 
show circulation clearly, 
hardening of high-speed steel, non-ferrous annealing 
and the heat-treatment of light alloys. Write for details. 


FORCED AIR CIRCULATION furnaces 


WiILD-BAREFIELD 

WILD-BARFIELD FOR ALL HEAT TREATMENT PURPOSES 
Wild-Barfield Electric Furnaces Led., Electurn Works, Otterspool Way, Watford By-Pass, Watford, Herts. "Phone: Watford 6091 (6 lines) 
60 
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THE FIRST 


Does filtered or unfiltered oil reach the 
engine during the first few minutes 


after starting from cold. That is 


the vital question when considering 


the choice of filters—for this is 


the time when excessive wear can 
easily be caused. 
Vokes Filters, with their high quality 


felt fabric elements offer such low 


resistance that the direct flow device 


comes into operation for the 


absolute minimum of time. Yet, 


despite this low resistance, the 


highest standards of filtration are 


ensured at all times. Moreover, 


the unique design and flow principles 


of the Vokes filter ensure that no 


recirculation of trapped sludge can 
take place when the direct flow 


device is in operation, even under 


extreme conditions of service. 


For the sake of the first few minutes 


. and of the years of service 
that follow, specify Vokes filters. 


i 


4 = 
— 


< 


Represented throughout the world, Vokes Australia Pry, Led., Sydney. 
vine 


Vokes (Canada) Led., Toronto, 
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ptoneers of scientific filtration 
: 
VOKES LTD. Head Office: GUiLUFORD, SURREY London Office: 123, Victoria Street, Westminster, $.W.1, 


Royal Enfield are making sure 
with HARPER quality 


The engine of the Royal 
Enfield Twin” motor- 
cycle in standard trim develops 25 B.H.P. at 
5,750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a Harper casting. The Enfield 
Cycle Co. Ltd. say: “The excellent machining 
properties of the material, together with its 
mono-bloc construction, make this a much 
simpler production proposition than a built-up 
crankshaft, besides ensuring that it runs dead 
true at all times.” 

Harper quality covers iron castings, and also 
metal pressings, machining, enamelling and 
other finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. 
ALBION WORKS Phone: WILLENHALL 124 (Stines) Grams: HARPERS, WILLENHALL WILLENHALL 


HARPER 
CASTINGS 


JOHN HARPER (MEEHANITE) LTD, 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 


MANCHESTER OFFICE : c/o B. J. Brown & Partners Ltd. 248/9, Royal Exchange, Manchester, 2 


Tel.: TATE GALLERY 0286 


H. 314 
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When it comes to WELDING 


USACE makes a 
Weld of Difference 


Take a bit of Fusarc electrode apart. You'll find 
the flux is held around the core by an open mesh of eight 
spiral wires. You won't find this construction in any 
other electrode. It’s a patented feature of Fusare electrodes 
and it took years of experience to evolve. 


This patent mesh holds just the right amount of flux around 
the core, and gives the electrode a circular cross section, 
ensuring easy feeding at maximum speeds and perfect transfer 
of current. So with Fusarce electrodes you get faster welding. 


Fusarc Continuous Patented Electrodes are high-temperature 
baked to ensure crack free welds—and are despatched to 
you fresh in airtight drums. Small wonder Fusare Electrodes 
are approved and used all over the world by hundreds of users. 


And the wide range of patented Fusarc Electrodes is only one 
aspect of our specialisation in the principal automatic arc 
welding processes: open arc and submerged arc. We supply 
the welding equipment, the manipulators, the 
experience and the service—further 
information on any or 
all of them is available 
on request. 


This comprehensive welding service combines the team 
work of The Quasi-Are Co. Limited (including the 
famous Sigma welding process) plus Fusare Limited 
which incorporates Unionmelt—the world renowned 
submerged are process. 


QUASI-ARC LIMITED + BILSTON * STAFFORDSHIRE 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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TRACE MAAK 


PISTONS 
PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 
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SAYNER |. Telephone: LEEDS 29466 
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For centuries the hallmark has been the symbol 
of the integrity and the pride of the craftsman 
in the quality of his work and an assurance to 
the user that he has a product upon which he 
can rely. In the same way, the word “Morse” 
stamped on each link of every Morse Chain 
symbolises and guarantees the quality of 
material, the precision manufacture and the 
long experience which have made Morse the 
leader in the field of chain engineering. 
Crankshaft & Camshajt This is why famous manufacturers throughout 


sprockets and chain as 
fitted to the Hillman-Minx. the world specify Morse Chains for their 
Morse pitch single, 
duplex and triplex Roller 
Chains are available for all 


timing chains 
A BORG-WARNER PRODUCT 


MORSE CHAIN DIVISION, BORG-WARNER LIMITED, LETCHWORTH. Tel: LETCHWORTH 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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the vital link 


Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to:— 


DUNLOP RUBBER COMPANY LIMITED © ST. GEORGE'S ROAD « COVENTRY - TELEPHONE: COVENTRY 64171 
4+/901 
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Proved in Service 


Largest in the David Brown range, the 557 CM 5-speed Gearbox has proved 
itself as a completely dependable unit by the large numbers giving world 
wide trouble-free service, often under really tough operating conditions. 


Outstanding features include:— 


* Constant mesh gears for all speeds Gear shafts located in horizontal 
including reverse, ensuring long life plane, permitting shallow case. 


and quiet running. 
Upper half can be removed without 


disturbing gears or selector mechan- 
Alternative standard ratios giving ism. 


direct or over-drive top gear 
Compact forward control unit, 


connected to gearbox by two uni- 
Sturdy, simple and compact design, versal joints offering flexibility of 
having low weight to strength ratio. chassis layout. 


Specification E.393.19, giving complete details, is available on request. 


STANDARD GEARBOX RANGE 


Max. Engine No. of 
Torque (lb/ft) Speeds 


Type 


430C 90 4 
437 133 
542 205 

45 250 
045 250 
$450 300 
557CM 350 


2-speed epicyche unit—either overdrive or underdrive, 
suitable for 350 Ib. ft. maximum engine torque 


These units are available 
at 
oe with either an overdrive 
or direct top gear 


t Synchromesh for all speeds 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 


PARK WORKS HUDDERSFIELD 
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CONTACTOR 


G.W.B. establish a new conception of long life in heavy 
Available for A.C. or D.C. from 10 amps to 1400 amps. 


duty contactors. 


Many of the contactors avail- 
able today have been in 
production for over 20, or in 
some Cases 40° years with 
virtually no change in the de- 
sign whatsoever, In contrast, 
G.W.B, Contactors, up to the 
minute in design, incorporate 
a host of detailed refinements, 
all of which contribute to lower 
power consumption and 


long-life, 


The Special Sintered Tungsten SPECIAL FEATURES OF | COMPLETE ‘TAILOR MADE’ 
, THE G.W.B, CONTACTORS CONTROL PANELS 
and Silver Contacts 
@ Contacts of sintered tungsten G.W.B, can undertake the 
There are many refinements incorporated in the design of G.W.B. and silver, design and manufacture of 
Contactors and these have been included in a booklet. One of the @ No soldered parts—end con- ed pane 
most important features is the sintered tungsten and silver contacts, nections are mechanically all types of control panels, 
The required metal combination has been made possible by a swaged on to braid, 
unique metallurgical technique developed by our Italian associate em fi et te 
company, O.M.R, The advantage of this metal combination is all 
that the tungsten is resistant to high temperature conditions, while ae Jeaceeeeeee 
the silver has excellent conductivity characteristics. When the @ Pole bearings have apron 
contact faces are closed, there is a multitude of ‘spot’ contacts so shield. 
allowing a short clean break between contacts, instead of the pro- @ Are shields of a special de- 
tracted arcing commonly associated with conventional types, The sign are moulded in one piece 
photograph on the right to give rapid arc extinction. 
shows a set of copper con- , @ Heavy duty types have arc 
tacts after one month arduous deflectors and splitter. 
industrial duty, Below are @ Individual adjustable spring 
a pair of G.W.B, contacts, pressure between contact 
after having fulfilled the faces. 
pr at the end of @ Spring loaded free floating 
MORES. magnet system on A.C. 
Contacts, 
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PLEASE SEND ME PURTHER LITER- 

Write for this free bookkt woich | 
ATURE ON G.W.B. CONTACTORS | 

Contactor design and full epeci- | eNGINEER TO cau | 
fications. Please post this coupon (Controt Gear Division) P.O. Box 4, 
to address on right:— 

Dibdale Works, Dudley, Worcestershire 


Telephone: Dudiey 4284 


Telegrams: Gibwildbar, Dudley 


Proprietors: Gibbons Bros. Ltd. and Wild-Barfield Electric Furnaces Led 
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For the first time in technical history it 
is now possible to fit a practicable 


independent front suspension 
system to a British public- 
service vehicle, and at the 
same time obtain the full ben- 
efit of a variable spring rate. 
Although incorporating this 
most desirable and somewhat 
feature, the Metalastik 
I.F%S. is extremely compact 
and does not interfere with 
the accessibility of any engine 
component. 

It is applicable to all types of 
vehicles and its basic design is 
such that the links can be 
lighter than in previous types 
of LF.S. 


Furthermore, all metal-to-metal bear- 
ings are eliminated from the suspension 


OTHER FAMOUS 
METALASTIK UNITS 


ENGINE MOUNTINGS of 
various types for petrol and 
diesel engines. 
SHACKLE-PINS of Ulitra- 
duty and Heavy-duty bearing 
types. 
TORSIONAL VIBRATION 
DAMPERS of great simpli- 
city and efficiency. 
CAB MOUNTINGS for 
greater driver-comfort. 
COUPLINGS for dynamo 
and other drives. 
‘SPHERILASTIK’ 
BEARINGS 


yet precision control of wheel motion is 
retained ; Metalastik Ultra-duty bushes 


and ‘Spherilastik’ bearings 
being used. In addition, there- 
fore, to the obvious and well- 
known advantages of I.F.S., 
the Metalastik system provides 
those of variable spring rate, 
plus all the successful features 
of Metalastik bushes, with 
their absence of lubrication and 
freedom from possibility of 
wear and consequent rattle 

This Metalastik I.F.S. rubber 
suspension, together with the 
Toggle-Link Rear Axle system, 
also providing variable spring 
rate, is fitted to the new, 


single-deck ‘Midland Red’ buses and 
long distance coaches. 
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ITS A 


GOOD PLAN 
WHICH 


INCLUDES 


Before you start work on your plans for 
Automobile applications which call for com- 
pact, high-efficiency electric motors. . consult 
Delco engineers. The Delco range includes 
motors to meet most modern requirements— 
from car heaters to axle gear shifts. These 
versatile motors are so designed as to be 
easily adapted to suit your individual needs. 


DELCO TYPE 


Write for descriptive leaflet featuring motors for use in— 


CAR HEATERS - AIR CONDITIONERS 
AXLE GEAR SHIFTS - RADIATOR 
COOLING FANS - WARNING BELLS AND 
SIRENS - POWER OPERATED BONNETS, 
LUGGAGE LIDS, WINDOWS, SEATS, ETC. 


DELCO 258 TYPE 
with flange mounting 
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WOLVERHAMPTON 


SHEARED TO YOUR SIZES 


LONDON 


BRISTOL 


ELIVERY 


MAY WE SEND YOU OURSTOCK LIST? 
if you would like to have it regularly, 
kindly drop a card to our nearest branch. 


FOUR BRANCHES 
AT YOUR SERVICE: 
WOLVERHAMPTON, ALSO 
Royton: Stadium Works, Dogfard Road, 
Royton, Nr. Oldham, Lancs, 
H. F, SPENCER & CO. LTD., MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Z Telephone: Oldham Main 4204 and 7551 
Telephone: Wolverhampton 22266/7/8/9 Telegrams: ‘Spencerian’ Bristol: 27 Temple Back, 
Bristol 
Telephone: Brists: 28109 
London: Talbot Road. West Ealing, 
London, W.13 
Telephone: Ealing 967) 


Photograph by courtesy of the Rover Co, Lid 


When safety is vital, and efficiency 

must never be in doubt, the ability of a 

nut to stay put is of paramount importance. 
The Rover Co, Ltd. choose Philidas. 


Philidas Division of Whitehouse Industries Ltd., Ferrybridge, Yorks. Tel. Knottingley 320. 
London Office. 6 St. lames’s Place, S.W.1. Tel. Hyde Park 9248/9, 


Self-locking nuts, for the Automobile, Aircraft, Electrical and Engineering Industries. Wheel Nuts. Anchor Nuts, Strip Nuts, ete. 
PH/100/2 
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Model H80 Illustrated 


HORIZONTAL BORING and FACING MACHINES 


Safety Clutch disengages automatically working feed or rapid traverse to prevent damage. 
Power feed to table (Longitudinal, Cross and Circular) + Push Buttons allow fine adjustment 
of Spindle or Faceplate when setting « Automatic cross feed to facing head - Designed and 
built for Precision Boring, Drilling, Milling, Threading, Reaming and Facing - Enduring 
accuracy + High productive ability - Wide speed and feed range + Ease of operation. 


Models. H80 and H100 are arranged with electric preselection of spindle speeds and feeds. 


Sole Agents BRIEF SPECIFICATION 


| Model H63 H80 H100 
Max. diameter for facing 22’ 28” 354’ 
Working surface of table (width x length) __... 28” x 354” | 35h" x 444” | 444° x 494" 
Number of spindle speeds 16 18 
Range of spindie ¢pceds: r.p.m. 8—1400 | 5.6 


4 


$53/8MT 156 
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LIGHT 


duty 


MEDIUM 


duty 


For the baby car or the giant commercial transport vehicle, 
the Girling name means high efficiency brakes. Backed by 
unrivalled research and development facilities, Girling design 
and manufacture are geared to the production of equipment 
specifically designed for a specific job. For every type of 
motor vehicle, Girling Brakes are performing daily with the 
utmost reliability, always strengthening the proud claim... 


THE BEST BRAKES IN THE WORLD 


BIRMINGHAM 11 


16 AUTOMOBILE ENGINEER, December 1955 


; 
| 
: 
Al 


By utilizing the higher 

effective strength of 

SCW COR-TEN steel, 
thinner sheets or plates can 
be used. YIELD point 20/22 
tons sq. in. min. Tensile 
strength 29/31 tons sq. in. 
min. excellent working and 
welding properties: high 
resistance to abrasion, 
impact and fatigue. 


SALES ORGANIZATION FOR 
OTHER FLAT-ROLLED STEEL PRODUCTS: 


SAVE WEIGHT OF STEEL IN 


TWO WAYS 


with 


Cor- 


STEEL 


Ten 


BRAND 


COR-TEN & 


RTSC HOME SALES LTD. 


RTSC HOUSE 


PARK STREET, LONDON, W.1 


TELEPHONE MAYFAIR 8432 


‘COR-TEN’ IS A REGISTERED TRADE MARK 


THE 


™ 


COMPRISES 
RICHARD THOMAS & BALDWINS LTD. 
AND 
THE STEEL COMPANY OF WALES LTD. 


GROUP 


By NOT having to 

allow for the greater 

corrosion loss of 
ordinary steels. 
SCW COR-TEN forms a 
dense protective oxide and, 
compared with mild carbon 
steel, it has 4 to 6 times the 
resistance to atmospheric 


corrosion, 
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Fitted by 
Car 


Original 
4 
Sur 
Optional Ext 
available) : 
Humber’ 
Jaguar Dare, 
Mk. iti, Rover 9, 
Siddeley 234 and 236, Jensen 
int or end 54), 
Ciptional Extra (Corny available . 
irom Standard Meker bet) 


Manufac fureg by 
LAYCOCK ENGINEERING LIMITED 


LTO. COVENTRY 
teal) Lite. 


GHMAMGERS, 16/17 


LIMITED 


GALES 
MEAT? 


pre Zephyr and 
Meni tie 4 

ie Son Led, Manet 


(Concessionaires Messrag 


We & £, | 
STREET. COVES 


Buy engine life 


FOR YOUR DIESEL VEHICLES WITH 


Shell Rotella Oil 


OIL IS AN ENGINEERING MATERIAL 


Improved steels, irons and chromium finishes, employed 

in their most suitable forms and combinations, 

have strikingly lengthened vehicle diesel engine 

overhaul mileage. 

Heavy Duty lubricating oils bring further material 

progress to this task—just as much as if they 

were a new alloy actually built into an engine. 

As metals vary in wear-resistance, so do oils. Shell Rotella Oils are 
toughened with the most advanced additives, produced by Shell—and only 
for Shell—at the great petroleum chemicals plant at Stanlow, Cheshire. 
They can help your engines run more economically, better, longer. 


SHELL ROTELLA OIL 
(Heavy Duty Diesel Engine Lubricating Oil.) Available in 
the following SAE classifications : 


1OW, 20/20W, 30 & 40 


LEADERSHIP IN LUBRICATION 
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quicker 


oS FOUNDRY is fully mechanised for high outputs of blackheart malleable and 
grey iron castings. Most foundries need 9 days to anneal blackheart malleable castings. But 
Gloucester Foundry can anneal in 48 hours ! The secret is the advanced elevator-type electric 
furnace at Gloucester—which was the first to be installed in Britain. You can have delivery of 
the first castings within 72 hours. 

The advanced layout of the foundry and the modern techniques used in the production of 
grey iron castings mean that you get keen prices, consistent quality and delivery on time. 


Gloucester foundry experts will gladly advise on the design of castings to save both time 
and money. Call them in early while the job is still on the board. 


the 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Led.) stale CASTINGS 


Telephone: Gloucester 2304) Telegrams : * Pulleys’ Gi 
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forging... 


Mos, 


Omes Limited, specialists in precision stamp- 
ings for the automobile and aircraft industries, 
have been regular and enthusiastic users of 
‘dag’ dispersions for many years. 

Recently Omes tested ‘dag’ Product 1126 
(colloidal molybdenum disulphide in white 
spirit) as a die lubricant for the close limit 
forging of compressor blades in stainless steel. 
Needless to say, all close tolerance working 
demands absolute cleanliness of the die sur- 
face: a loose hair of a brush would ruin the 


Close limit forging of a compressor blade at the Works of Omes 
Limited, Barnes, S.W.1/3. (“The Aeroplane” copyright photograph). 


forging. Choice of lubricant and method of 

application are therefore of vital importance, ACHESON COLLOIDS LIMITED 
and for these reasons Omes use a ‘dag’ 18, PALL MALL, LONDON, S.W.1. 
dispersion and apply it by spray instead of 

brush. Both lubricant and method are highly om Telephone ; WHI 2034-9. 

satisfactory. “The blades”, writes the firm’s y/ ‘» Telegrams ; OILDAG - PICCY - LONDON, 

Development Manager, “are successfully and x Y; Also ACHESON COLLOIDS COMPANY, 

consistently forged to the close tolerances ony Port Huron, Michigan, U.S.A. 


required”. He goes on to say that ‘dag’ 

Product 1126 has proved superior to any 

type of lubricant previously used for close 

limit forging. Longer die life and much 

improved surface finish have resulted. 

We believe this tribute from a firm of Omes’ Colloidal dispersions of graphite, molyb- 
standing deserves your attention. If you agree, deman disulphide and other solids, in cil, 


water and volatile solvents ‘or every 
we shall be pleased to tell you more about the hadlintetal vequlranant. 


use of molybdenum disulphide for forging. Please write for literature. DI § P FR $ 1 0 N $ 
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SERIES CARS 


are fitted with 


(}flexibox 


Flexibox Mechanical Seals are now fitted to the waterpumps MECHANICAL SEAL 7 


Patents granted or applied for in all principal countries 


of all Rolls-Royce and Bentley motor car engines. They have 


been chosen because of their reliability, their proven per- 


formance over a number of years and the top standard of 


workmanship in their manufacture—an essential combina- 


tion for such cars. 


The Flexibox Type R seal not only eliminates pump leakage, 


but is also completely noiseless in operation at all engine 


speeds. It incorporates the exclusive resilient spring drive and 


both seal faces are lapped to optical flatness. The small out- 


side diameter improves the hydrodynamics of the impeller. 


FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 
Telephone: Trafford Park 2659 Telegrams: Flexibox Manchester 
London Office: 17 Stratton Street, Piccadilly, London, W.1 Telephone: GROsvenor 3422 
tyents and representatives in all parts of the world 
In the U.S.A., Canada and Japan: SEALOL CORPORATION In Germany: FLEXIBOX G.m.b.H. In France: FLEXIBOX s.a.r.1. 

PROVIDENCE ZEIL 68 40 AVENUE DE VERDUN 
RHODE ISLAND FRANKFURT-AM-MAIN CROISSY-SUR-SEINE 
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even longer life from 


The Wimet range of Clamptip tools offers users the benefits 
of improved tool performance, infinitely longer carbide life, 
and a variety of tooling possibilities, 

These tools may be used in any combination one with another 
or incorporated with standard tools in a set-up. 


STRESS-FREE SOLID INSERTS 


‘|Tool performance is improved since the solid 
carbide inserts are secured entirely by mechanical 
means and thus remain free from the stresses 
usually inherent in brazed tools. 


MULTIPLE CUTTING POINTS 


When cutting edges become dulled, the insert can 
be repositioned in its holder, Only when all edges 
have been so used is it necessary to remove for 
resharpening. 


SIMPLIFIED RESERVICING AND 
UNDISTURBED TOOL SETTINGS 


In multi-tool set-ups the use of Clamptip tools 
enables tool settings to remain undisturbed when 
carbide inserts require removal for reservicing. 
At the end of the long carbide life of the tool, the 
insert is replaced with another of standard size 
(alternatively, the remaining unused carbide may 
be brazed to a steel insert when the fullest possible 
service may then be obtained from the Wimet). 


Made in Three Types 


Wimet Clamptip Tools are 
made with round, square, or 
triangular inserts in a range of 
sizes of each type. Inserts are 
available in grades of Wimet recommended for 
roughing or finishing cuts on either cast iron and 
non-ferrous materials or steels, 


TORRINGTON 
Tite Hill 


WICKMAN LIMITED, WIMET DIVISION, 


COVENTRY, ENGLAND, Telephone: 
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TOOLS offer 


carbide tools 


Typical applications 


Turning, facing and pro- 
ducing radii with round- 
insert Clamptip tools 


Plain turning and facing 
application of Clamptip 
tools with triangular 
inserts, 


A multi-tool application 
of Clamptp tools with 
square inserts 


Write to-day for your copy 
of the Wimet Clamptip Tools 
leaflet. It contains full details 
of all types, sizes, 
and grades of 
Wimet inserts 
available. 


AVENUE 
66621 
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HIGH SPEED MEDIUM DUTY 


RADIALS 
assure high drilling rates 
on coal cutter gear boxes at 


ANDERSON BOYES & CO., LTD., 
MOTHERWELL. 


Over 50 holes ranging from }” to 1745” dia., 


e drilled and tapped in these cast 
gear boxes. Because 


ar 
steel coal cutter 
of their wide speed and feed range, 
city of control and high 


simpli 
ALE 


penetration rates, ARCHD 
high speed radials assure maximum 
t on this and many other 
in this factory. 
radius for drii'ing 


outpu 
components 


Sizes from 4 ft. to 7 ft. 


up to 3 in. dia., in steel. 


m 
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And now— 


Copper Tubes 
from 


The whole range of I.C.I. copper tubes 
is now being made at Kirkby Works, 
near Liverpool — the largest copper tube 
mill in the British Commonwealth. 
Kirkby’s main mill—more than seven 
acres under one roof—is the largest 
single production unit in the British 
non-ferrous industry and houses the 


COPPER TUBES for gas, water and waste services, 


Kirkby 


most powerful tube-drawing machinery 
in the world. 

I.C.I. copper tubes have long played a 
leading part in every branch of engineer- 
ing. With the improved production 
methods at Kirkby, I.C.I. is able to offer 
even better service to industry at home 
and abroad. 


radiant panel heating, locomotives’ and ships’ services, refrigerators, 
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IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.,I 
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In every industry or trade, electrical equipment is the key to 


modern production methods. There are probably more pro- 
duction-boosting and money-saving devices than you know of. 
Your Electricity Board can help you and give you sound advice. 

They can also make available to you, on free loan, several 
films on the uses of electricity in Industry — produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books on “ Electricity and 
Productivity "’. Four titles are available at the moment; they 
deal with Higher Production, Lighting, Materials Handling, 
and Resistance Heating. The books are 8/6 each (9/- post 
free) and the Electricity Boards (or E.D.A. themselves) can 
supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 


One man fires 12,000 
dozen pieces a week 


He does it electrically —in a multi-tunnel kiln. 
There are 16 tunnels and the ware in adjacent tunnels 
travels in opposite directions so that the incoming 
ware picks up heat from the outgoing. The ware 
is pushed through each tunnel in a series of pre- 
determined steps, controlled electrically. All the 
operator has to do is to feed the ware into the kiln 
and take out the finished pieces—144,000 of them a 
week. Biscuit firing, glost firing or decorating, tea 
ware, dinner ware, tiles or * fancies’ — the electric 
kiln does it all. Higher output at low heating cost 
per article is 

only one of the aids to higher Productivity 

that Electricity can bring you. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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that threat 


to preci sion 


You can’t run them for ever in acid, 


sea water or anything 

equally dramatic, but one thing 
is certain—that under such 
conditions an F.B.C. sealed bearing i 
will stand up for a far longer time § 
than an ordinary unsealed bearing. 
The sealing ring is synthetic 
rubber, unaffected by ordinary 
lubricant. The bearing carries 

its own lubricant. 


ALL-BRITISH F.B.C. :: FISCHER 
B C BALL and PARALLEL-ROLLER BEARINGS 


RADE MARK 


FISCHER BEARINGS CO. LTD., WOLVERHAMPTON 


Fischer Bearings Co, Ltd., and Timken-Fischer Stockists Ltd., Birmingham, 
are both subsidiaries of British Timken Led. 


ia 4 | 


Nottingham, with its ancient castle that for cen- 
turies controlled the crossing of the Trent, is 
; 2 . 0 gf and the thriving Midlands. Skefko’s Branc ice 
Oy- lhic-spor SO) WICE in Lower Parliament Street is also strategically 
“i placed to serve this busy industrial area famous for 
its hosiery and knitwear mills and its many and 
varied light engineering industries. Backed by all 
Skefko provides an on-the-spot service of high 
quality ball and roller bearings, and expert tech- 
nical advice on their use and application to all 
bearing users in the Nottingham area. 


90 LOWER PARLIAMENT STREET, 
Tel: Nottingham 53211/2 Grams: Skefko, Nottingham. 


BALL & ROLLER 
BEARINGS 


4 
One of a series of advertisements featuring the main towns where SKF service is centred. Other S&P offices are at:—ABERDEEN BELFAST 
BIRMINGHAM ~ BRISTOL - CARDIFF - DUBLIN EDINBURGH EXETER - GLASGOW LEEDS - LEICESTER - LIVERPOOL LONDON LUTON 

MANCHESTER NEWCASTLE-ON-TYNE SHEFFIELD - SOUTHAMPTON G133 
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American Trends 


IGGER, and better, if possible, but at all events 

bigger, seems to be the watchword of the automobile 

industry in the United States of America. Almost 

without exception, the 1956 models are bigger and 
more powerful than the vehicles they will replace. To 
the surprise of many people, the horse-power race which 
started some three years ago still continues. In this country 
and on the Continent, there are few manufacturers who 
produce ordinary passenger cars with engines developing 
more than 100b.h.p. In America, however, a vehicle 
with an engine developing little more than 100 h.p. must 
now be looked upon as grossly under-powered. 

By European standards, some of the 1956 American 
power units are fantastic. For normal passenger car work, 
it scarcely seems necessary to have an engine of 374 in® 
displacement and developing 310 h.p. Admittedly, this is 
big, even by American standards, but maximum b.h.p. 
in excess of 200 and displacements well over 200 in* are 
common. Almost universal adoption of automatic trans- 
missions has played some considerable part in creating 
the demand for more powerful engines. In general, the 
American engines now develop maximum torque at r.p.m. 
appreciably higher than is customary with British or 
Continental engines. This may give torque characteristics 
more suited to automatic transmissions, but it also suggests 
that in the lower speed range the engines may be relatively 
inefficient. Even so, their reserve of power is such that at 
low speeds they will still develop adequate torque. Inciden- 
tally, the question of torque characteristics to suit an 
automatic transmission is one that should now be engaging 
the attention of British manufacturers. 

Automatic transmissions in general have been greatly 
improved for 1956 cars. Not only are they said to give 
much smoother gear changes, but they also now make 
adequate provision for acceleration in the cruising range. 
This, of course, is a highly desirable feature. Certain 
makers have also greatly improved ease of servicing these 
somewhat complicated mechanisms. 

There have been great changes in the American auto- 
mobile industry since the days when Henry Ford I allowed 
the customer to choose the colour of the car, providing he 
chose black. Although such rigorous standardization could 
not continue, a very high level of standardization was 
maintained until quite recently. To-day, however, there is 
a tendency to offer a choice of a range of optional equip- 
ment. For example, Chevrolet offer overdrive, power 
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steering and power brakes as optional additions to the 
standard model. They have also increased the number of 
models from 14 in 1955 to 19 in 1956, 

This tendency to widen the area of customer choice is 
difficult to understand, since it violates the principles on 
which the American automobile industry has been built. 
In addition, it does not fit in with modern production 
techniques, which demand the smallest possible product 
variation. Probably, the reason is that the American 
market is now a buyer’s market. 

As with the British automobile industry, there is a 
general tendency for the basic prices of 1956 vehicles to be 
appreciably higher than the prices for 1955 cars. This is 
understandable since there is a certain degree of inflationary 
pressure in the United States. One price development, 
however, seems to be illogical. This is that optional 
extras, such as over-drive and power steering, are generally 
cheaper than hitherto. Surely, it would be much more 
logical to maintain basic prices and increase the price of 
extra equipment. 

American practice still tends towards greater divergence 
from British and European practice as regards the size of 
the complete vehicle and of the power unit. This diver- 
gence will, of course, continue, but it is not likely to increase. 


Wheel Balance 


LTHOUGH both tyres and wheels are manufactured 
to very high standards and complaints against 
them are rare, there is one aspect, wheel balance, 
which does not receive the attention it merits. 

In some quarters there is a tendency to take the view that 
users who are fussy enough to worry about such things 
can have their wheels balanced at a service station. This 
is not good enough. 

Many car owners are unable to diagnose their troubles 
as being caused by lack of balance. Furthermore, it is 
fundamentally wrong to sell goods which are in any way 
sub-standard, and then suggest that the purchaser, or 
perhaps the distributor, should take the measures necessary 
to rectify the faults. On the contrary, each component 
of the wheel assembly should be accurately balanced in 
the final stages of manufacture and the tyre moulding 
process should be closely controlled to maintain concen- 
tricity within fine limits. 

Cases have been reported to us where wheel and tyre 
assemblies of light commercial vehicles have been as much 
as 80 in-oz out of balance. Errors of this magnitude can 
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have quite serious consequences. Some of the adverse 
effects become apparent after only a short period of service. 
One of these is uneven tyre wear; another is vibration felt 
through the steering wheel and sometimes even through 
the structure of the vehicle. Another consequence may 
be wheel-hop and poor road-holding characteristics, which 
the user, not appreciating the real cause, may regard as 
an inherent characteristic of the vehicle. 

Even more serious is the fatigue loading that out of 
balance forces may impose on the steering system. These 
forces give rise to an alternating couple about the king 
pin all the time the vehicle is running. The effect of this 
loading may be far more serious than that of the occasional 
severe blow experienced when the vehicle bumps into the 
kerb or runs over a brick in the road. It is difficult to 
imagine any failure more likely to cause serious loss of 
goodwill than a fractured component in the steering system. 


Russian Production 


“QHERE is great difficulty in finding out in what 
degree the Russians have developed and applied 
modern production techniques. The general 
opinion this side of the Iron Curtain is that they are 

behind Western Europe and this country, and even farther 
behind the United States of America. However, a short 
book that has recently come into our possession suggests 
this opinion may have to be revised. 

According to this book, the Russians have in operation 
a factory for the production of automobile pistons where 
every operation from melting the aluminium alloy ingot 
to packing the finished piston for transfer to the engine 
builders is under completely automatic control. Un- 


fortunately, this publication has a certain propagandist 


bias and internal evidence suggests that the author is not 
a technologist; nevertheless it contains a considerable 
body of interesting matter. A résumé of some of the salient 
features of the plant seems worthwhile. 

The first piece of equipment is a pre-heating chamber for 
the ingots. Ingots are fed automatically into the pre- 
heating chamber and then into the melting furnace. A 
six-station turntable type of casting machine is coupled 
with the melting furnace. It has intermittent motion and 
every 15 seconds a casting station is brought under a 


device which automatically feeds the correct amount of 
molten metal to the die. Eventually the casting is removed 
from the die by a mechanical hand, transferred to a trim- 
ming machine for the removal of runners and risers, and 
thence to the annealing furnace. Because the annealing 
cycle takes 5} hours, whereas the casting and trimming 
cycle takes only 15 seconds, the annealing furnace is of 
very large capacity. 

An interesting feature of the annealing furnace is that 
an automatic hardness tester is incorporated at the exit 
end. This is an indent type of tester with a special electrical 
device for making the measurement. If a piston fails to 
conform to specification for hardness, the device causes a 
hatch to open in front of the faulty part to allow it to fall 
into a reject bin for subsequent return to the melting 
furnace. 

To maintain balance between the output from the 
casting and annealing section and the machine line output, 
the former section is operated 24 hours a day and seven 
days a week, while the machine line is worked for two shifts 
on six days. A large storage hopper is interposed between 
the sections. It will hold more than a complete day’s 
output from the casting machine. Contingency stocks are 
also held at various stages along the machine line. 

Cycle times for the various machining operations are 
10, 20 or 40 seconds. For the shortest cycle the pistons 
are handled singly, while for the others they are machined 
two at a time or four at a time to give completely balanced 
production at optimum rates. Feeding from single com- 
ponent machines to multi-component machines is effected 
automatically. 

What apparently is one of the most interesting of the 
machines has been developed for final inspection. It takes 
several dimensional checks, sorts the pistons into four 
grades, according to skirt diameter, and marks each piston 
with the colour designated for its grade. With one excep- 
tion, all quality control is effected by machines. 

From the engineer’s point of view, it is unfortunate 
that what little technical information is contained in this 
publication has to be sifted from what can only be termed 
propagandist verbiage. Nevertheless, what little real 
information there is certainly suggests that the Russians 
have gone a considerable way in developing and applying 
modern production techniques in automobile manufacture. 
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RUBBER IN AUTOMOBILE DESIGN 


Some Recent Developments by Metalastik Ltd. 


mobile components, and new 

applications are constantly being 
developed. This trend towards its 
more widespread use in widely differing 
applications has been most marked 
since the war. The principal advantage 
of rubber is that because of its natural 
hysteresis, an appreciable degree of 
damping is obtained in applications 
where the material is subject to vibra- 
tion. Thus, the material can be used 
not only as an elastic medium to 
isolate vibration, but also to help to 
damp out resonance effects. Another 
advantage of rubber springs is that they 
are not subject to corrosion as are steel 
ones. Rubber is also used in bearings 
to eliminate lubrication points and 
friction. In this type of application the 
material also helps to prevent the 
transmission of vibration. Bonding is 
necessary in many instances to use 
rubber to the best advantage. 


RR mie is widely used in auto- 


Suspension springs 

For many years automobile engineers 
have been interested in rubber as a 
springing medium for suspension sys- 
tems, because it helps to isolate the 
main structure of the vehicle from 
noises and vibrations that develop at 
the point of contact between the tyre 
and the road, and because it enables a 
variable rate to be obtained without 
undue complication. 

Metalastik Ltd., have developed so 
far two distinct types of spring. One 
has been applied mainly to independent 
front suspension units and the other to 
rear axle suspension systems. There 
are fundamental differences between 
these two types. In the case of the 
independent front suspension, the rub- 
ber is called upon to act only as a 
spring and the movement of the wheel 
is controlled by the geometry of the 
linkage. On the other hand, in the rear 
suspension applications, it has been 
thought desirable for the rubber to 
locate the axle longitudinally and 
transversely and also against torque 
reaction, since this could conveniently 
be managed with the layout adopted. 

Rubber is used most effectively when 
loaded in shear: that is, in this condition 
the greatest possible amount of strain 


energy per unit weight is absorbed. 
However, it has been found desirable to 
superimpose compression loading on the 
shear, so that under alternating load 
conditions the stress in the material 
does not pass repeatedly through the 
zero value. This measure increases 
the fatigue life and reduces the risk of 
oxidation of the rubber. Moreover, if 
the material were to be loaded in 
tension, it would be more liable to 
damage by sharp stones flung up from 
the wheels, and such damage would 
tend to spread more readily. 

Although the hysteresis of the rubber 
reduces the load on the shock absorbers, 


Fig. 2. Detail of the rubber spring for the 
independent front suspension of the 
B.M.M.O. bus 


it is not enough to make the incorpora- 
tion of a shock absorber unnecessary. 
Hysteresis characteristics can be varied 
by altering the mix, but generally very 
high rates of inherent damping can 
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only be obtained at the expense of stress 
range or creep characteristics, Never- 
theless, the search for an improved 
grade of rubber with very high damping 
characteristics continues. At present 
a natural rubber mix that gives high 
resilience and low creep is generally 
chosen for suspension applications. 
If high damping is obtained it is desir- 
able to increase the thermal conduc- 
tivity of the mix too, so as to avoid the 
attainment of dangerously high tem- 
peratures in the interior of the rubber. 


Independent front suspension 

A particularly successful independent 
front suspension design in which rubber 
is used as the springing medium, is that 
employed on the Birmingham and Mid- 
land Motor Omnibus Company’s bus 
that was described in the December, 
1953, issue of Automobile Engineer. From 
Fig. 1 it can be seen that the cylindrical 
rubber springs comprise alternate layers 
of rubber and metal plates; the inter- 
mediate metal plates are incorporated 
to resist the bulging of the rubber, 
and thus, to increase the load-carrying 
capacity of the unit. 

Fig. 2 shows that the rubber is 
moulded initially to a special shape, 
so that in the normal working condition 
stress concentrations at the edges are 
reduced to a minimum, The relation- 
ship between the length of spring, 


The independent front suspension system of [the 
B.M.M.O. bus is of the double transverse link type and 
incorporates a radius rod to take drag and brake torque loads 
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diameter and thickness of rubber has to be 
maintained within certain specified limits 
to obtain sufficient deflection to give the 
required ride characteristics, without the 
spring buckling or being overstressed. 
Therefore, in this application the spring 
has been divided into two stages, 
separated by an intermediate steady 
plate anchored to the centre of the upper 
transverse link. As this plate is 
maintained substantially parallel to the 
end faces of the spring, bending and 
buckling tendencies are eliminated, 
while at the same time, the proper 
shear and compression deflections can 
be freely obtained. 

The design is influenced not only by 
the sprung weight on the front axle, 
but also by the periodicity most suited 
to the operating conditions. Other 
controlling factors are, the space avail- 
able and the regulations of the Licensing 
Authority, In British public service 
vehicles one of the limitations is the 
need to maintain a minimum ground 
clearance of 10} in under the forward 
part of the vehicle. In _ countries 
where a smaller ground clearance is 
permitted, the lower link can be 
nearer to the ground, so that more 
room is then available for the spring. 

An alternative suspension arrange- 
ment is shown in Fig. 3. This is a 
Metalastik design similar to that of the 
B.M.M.O. bus. It is built to the 
maximum British legal dimensions, but 
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the periodicity is also low enough to 
suit export markets. Therefore, the 
springs are larger and are fitted under 


the chassis frame. To maintain the 
ground clearance, it was necessary to 
make two modifications. The inner 
pivots of the transverse links were 


moved up slightly, relative to the outer 
ones. This has given a slight increase 
in camber change on rebound, but not 
enough to affect adversely the perform- 
ance of the suspension unit. ‘The 
second modification was the substiti- 
tion of a hemispherical bonded bearing 
for the Spherilastik bearing at the inner 
end of the lower link. That an appreci- 


able saving in space has been attained 


Fig. 4. A oe layout for applications where the wheel loading is relatively heavy. 
he loads and dimensions are for the fully laden condition 


for export markets 


by the employment of these bearings 
can be seen by comparing Figs 3 and 4. 

The reason why a_ hemispherical 
bearing can be employed in this 
application is that the lower link is 
invariably in tension because of the 
compression load in the spring. Never- 
theless, a stop has been incorporated to 
prevent the bearing from jumping out 
of its seating in case the tyre should be 
subjected to an exceptionally severe 
lateral impact. In this system, height 
adjustment is effected by a double wedge 
interposed between the spring and the 
cross member. The compression of the 
spring is effected by means of this 
wedge after the assembly of the sus- 
pension unit. A screw jack is employed 
to adjust the position of the double 
wedge; the nut that operates it is 
trapped in such a manner that it can be 
used to effect positive movement in 
both directions. 

Another design that has been devel- 
oped is shown in Fig. 4. This design 
is similar to that already described, but 
is for greater wheel-loading. As the 
ground clearance requirements are not 
so critical, the Spherilastik type of 
bearing is used for the pivoted lower 
transverse link, as well as for that of the 
upper link. In Fig. 4 the load diagrams 
for the fully laden position only are 
given; the diagrams for the full range of 
movement of the suspension are given 
in Fig. 5. The minimum load in the 
lower transverse link at —3 in deflec- 
tion is 6,900 lb. This is appreciably 
more than the force that is necessary 
to cause the tyre to skid over the road 
surface. Therefore the lower link is 
invariably in tension and can be 
designed without regard for bending 
or buckling. 

Under normal conditions the loads 
in the lower links on each side of the 
vehicle are in balance, so their pivots 


are carried by a common bracket on a. 


light bridge-piece attached to the 
frame cross member. The neutral axis 
of the main cross member is more or 
less in line with the resultant thrust 
applied through the inner face of the 
spring. In this position the cross 
member also forms a _ convenient 
anchorage for the pivot of the swinging 
arm of the divided track rod steering 
system. Although the position of the 
pivots of the lever in the divided track 
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rod steering system, in this example, 
is not absolutely theoretically correct, in 
practice the inconsistency is not great 
enough to have any noticeable effect. 
The loads in the top link are relatively 
small, since they are mainly due to 
cornering rather than vertical loading 
and shocks. 

As can be seen from Fig. 6, the load 
deflection characteristic is a compromise 
between constant rate and constant 
periodicity. A closer approach to 
constant periodicity could be obtained 
by the employment of a larger spring 
and shorter transverse links. How- 
ever, it is usually considered important 
that the relative lengths of the links 
are such as to eliminate tyre scrub, 
while at the same time their absolute 
lengths must be such as to obtain the 
required degree of non-linearity. 

Since in this system, the transverse 
links are employed in conjunction with 
a torque reaction arm, the cross member 
does not have to react brake torque. 
Therefore, from this point of view it 
can be of channel or I-section. However, 
in many designs, notably of private 
cars, the box-section front cross mem- 
ber helps to give torsional stiffness to 
the frame. This same type of direct 
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loaded spring has also been applied to 
single and double axle bogie schemes, 
in conjunction, of course, with locating 
linkages of various kinds. 


Toggle-link, rear axle springs 

A toggle-link type of rear suspension 
is used on the B.M.M.O. bus, Fig. 7. 
Each link is a rigid assembly that 
connects the angle bracket on the axle 
to a forked fitting on the body structure. 
The turn-buckle fitted diagonally be- 
tween the upper and lower components, 
or stretchers, of each link, is incorpor- 
ated only for setting the height of the 
suspension and to compensate for the 
initial creep. After the height has been 
stabilized, further adjustment is not 
normally required. In the tare-load 
position the links are all horizontal and 
the whole weight is resisted by torsion 
in the bushes. Deflection in either 
direction from this position pulls the 
pins into an eccentric position in the 
rubber bushes and so gives the pro- 
gressive increase in rate shown in 
Fig. 8. 

The angular setting of the links, as 
viewed from above, has two main 
purposes. One is to increase the 
resistance to roll, which it does by 


front suspension system. 
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widening the effective spring base. The 
second object is to provide resistance to 
transverse movement of the axle rela- 
tive to the sprung mass. The bushes 
act as pin joints at the ends of the 
links, which, therefore, are loaded in 
direct tension or compression, and the 
bending stresses on them are negligible. 
Originally, additional links were con- 
nected to the axle to react the driving 
and brake torque, but they were found 
to be unnecessary since the reaction 
could be taken in the same way as with a 
laminated spring, that is, entirely by 
the Metalastik toggle links. The 
design of the chassis or body details 
concerned with the attachment of the 
springs is, of course, most important, 
particularly with regard to the reaction 
of the horizontal components of the 
forces due to the eccentric movement 
of the pins in the bushes as the suspen- 
sion deflects from the normal static 
position. 

For another suspension system, Fig. 
11, which is designed for loads that are 
50 per cent greater than those experi- 
enced in the B.M.M.O. bus, the length 
of each link has been increased from 
14in to 15-4in. In this way, a slightly 
lower periodicity and a greater range of 
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Fig. 5. This illustration shows how load diagrams are prepared prior to 
calculating the stresses imposed on the components of an independent 
he load deflection diagram, for the wheel hub, 
is shown in the top right-hand corner 


Wheel Shear Compression Vert. Components Centre 
Travel Res. B.M. 
Defi. Load Defi. Load Top Bottom Spr. Total 

3 7°45 4510 2°48 24370 24820 1350 2900 11400 12950 36000 

2 6°61 4000 2°11 20720 21080 640 1550 9800 10710 23600 

1 5°74 3475 1-76 17300 17620 240 640 8350 8750 13700 

0 4°79 2900 1-44 14160 14480 _ _— 6830 6839 4340 

1 3°81 2305 1-20 11790 12000 90 -460 5600 52W) ~~ 1800 

2 2-78 1680 0-97 9530 9680 70 740 4380 3710 “7250 

3 1-68 1016 0-80 7860 7900 120 83 32W) 2280 12250 

i = 0-48 291 0-68 6680 6680 530 870 2230 8%) 18000 
5 0-87 526 0:64 6280 6300 1510 ~820 1320 1010 26400 
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Fig. 6. Load deflection curves for the 
independent front suspension of the 
B.M.M.O. vehicles 


deflection have been obtained. Larger 
bushes are employed and the turn- 
buckles are of greater capacity. The 
axle loading for which this suspension 
is designed, is 4,350 lb/side, tare, and 
8,530 lb/side, fully laden. 

Under most conditions, the turn- 
buckle is heavily loaded in tension and 
the stretchers are relatively lightly 
loaded. This follows from the torsional 
nature of the loading of the bushes. 
It can be seen, therefore, that the four 
bolts that connect the angle-bracket 
to the axle are not equally loaded. 
Nearly all the tension is taken by the top 
inner bolt, which is carried right 
through to the other side of the axle. 
Provided that the diameter of this bolt 
is reduced between its threaded ends to 
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slightly less than the root diameter of 
the threads, the angle-bracket casting 
could probably be made of aluminium 
alloy, but the end piece should be of 
steel or malleable iron. 

In the design illustrated in Fig. 11, 
the two top bolts are identical, and the 
two bottom ones, which are lightly 
loaded in tension, are fitted through 
flanges. This arrangement has been 
adopted for the sake of simplicity. 
So far as is practicable in the space 
available, the fork that carries the 
rubber bush at the chassis end of each 
unit is inclined in the direction of the 
resultant of the applied load. This 
bush is keyed to a flanged sleeve that is 
secured by six bolts to each arm of the 
fork. By the employment of this large 
number of bolts, adequate bearing area 
has been obtained to prevent the 
bolts from crushing the relatively 
thin-gauge plate from which the fork is 
constructed. 

In most passenger-carrying vehicles 
the variation of weight on the rear axle 
is far greater than on that at the front. 
Therefore, the provision of a suspension 
of constant periodicity is both more 
important and more difficult at the rear. 
The toggle link type of suspension 
unit enables constant periodicity to be 
obtained without any increase in weight. 
The progressive stiffening of the spring, 
as the deflection in either direction from 
the static position is increased, helps 
to reduce the angle of roll. This 
feature is particularly important in 
connection with double-deck buses, 
which, in this country, have to pass the 
28 deg tilt test. The relatively wide 
spring base of the independent front 
suspension is also an advantage in this 
connection, 

The main advantages claimed for the 
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Fig. 7. in the rear suspension of the B.M.M.O. bus, a relatively wide spring base has been 
obtained by inclining the spring units relative to the longitudinal axis of the vehicle, as 
viewed from above 
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Metalastik front and rear suspension 
systems are as follows. All bearings 
and other moving parts subject to wear 
are eliminated, so that no maintenance 
is required for long periods. The ride 
is improved because of the absence of 
friction such as is experienced with 
leaf spring type suspension units; 
moreover, the spring characteristic 
remains constant, whereas with lami- 
nated springs it does not, because of 
wear and friction between the leaves. 
Rubber suspension is lighter than more 
conventional arrangements and the un- 
sprung weight also is reduced. Another 
important feature of the system is the 
good roll resistance obtained. Hitherto, 
objections have been raised to rubber 
suspension springs on the grounds 
that their performance over extended 
periods of service is unknown. How- 
ever, some experience in this respect 
has now been gained and the indications 
are that rubber springs do not deteriorate 
in the course of long periods of service. 
For example, bolster springs similar to 
the B.M.M.O. front suspension springs 
have now been in service for eight 
years on London Underground bogies. 


Bushes in suspension systems 

Rubber can be used, of course, for 
other components in suspension sys- 
tems. There are many different types 
of bush available, each designed for a 
specific duty. Most of the types com- 
monly in use on private cars are well 
known. Although the Ultra Duty 
bushes are popular, the most widely 
employed bushes in suspension systems 
of current design are the B.C. and 
B.C.T. types. In these the rubbers are 
of conical section and are flanged so 
that they can react positively to axial 
as well as radial loading. 

The rubber bushes used in suspen- 
sions have, of course, a torsional rate, 
and so contribute to the spring rate at 
the wheel. However, in most instances, 
the range of movement is such that they 
cannot be allowed to carry load, but 
must be clamped up in the mean 
position. Too high a rubber rate in a 
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Fig. 9. Heavy duty conical bushes applied to a wishbone 


link type of suspension 


suspension means that the steel spring 
must have a lower rate, but since it 
still has to carry the same normal load, 
it is more highly stressed. Rubber 
bushes in independent front suspension 
systems have sometimes been blamed 
for brake judder. However, in some 
experiments judder has been found to 
occur both with rubber and with 
metal bushes. 

A recent development is the intro- 
duction of bushes for independent 
suspension systems on commercial 
vehicles. This type of suspension is 
attracting increasing interest among 
commercial vehicle operators and manu- 
facturers. The main difference between 
commercial vehicle and private car 
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Fig. 11. A toggle link rear suspension designed for heavier loads than 
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10. 


Rubber bushes with only inner 
metal sleeves 


those experienced with the B.M.M.O. vehicles 


applications is in the magnitude of the 
loads that have to be carried. 

A transverse wishbone link type of 
suspension in which these heavy duty 
conicai bushes for commercial vehicles 
are incorporated is shown in Fig. 9. 
The important differences between 
these bushes and the bonded cone 
types are: the section of their rubbers 
is of uniform thickness throughout 
the length of the bush, they are mounted x 
on a tapered spindle, and the rubber is 
bonded to both inner and outer metal 
sleeves. In the bonded cone bushes, 
the inner peripheries of the rubber 
bushes are parallel, their outer peri- 
pheries are of conical form, and they 
are carried on plain cylindrical spindles. 

To reduce the concentration of stress 
between the end faces of the rubber 
bushes and the metal to which they are 
bonded, the ends of the heavy duty 
bushes are parallel for a short length. 
These end faces are also profiled in 
such a way as to reduce stress concen- 
trations. As can be seen from the 
illustration, axial pre-load is applied 
to the bushes by means of the bolts 
that clamp together the two arms of 
each wishbone link. This places the 
bushes initially in compression to 
increase their fatigue life. 

For many years it has been the 
practice of Metalastik Ltd. to apply . 
pre-compression to the rubber in their 
Ultra Duty bushes. In most instances 
this is done by expanding the inner 
sleeve after the bonding operation. 
This precompression has led to in- 
creased fatigue life and greater load 
carrying capacity. In the Metalastik 
I.S., inner sleeve, bush this same 
principle is applied, but the bush has 
not an outer sleeve and it is fitted 
directly in the housing. It is therefore 
unnecessary to machine the bore of the 
housing. Precompression is applied 
to the rubber by expanding the inner 
sleeve with a taper-ended drift. As can 
be seen from Fig. 10, these bushes can 
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be designed in such a way that flanges 
are turned up on their ends when they 
are clamped between the arms of the 
fork that carries the eye. The upper 
two diagrams in Fig. 10 show how the 
metal sleeves are expanded to compress 
the rubber. 

Bushes containing relatively thick 
sections of rubber will tolerate a certain 
amount of misalignment or universal 
action. However, if relatively large 
angles of rotation about the centre of 
the bush, as distinct from about the 
axis of the bush, have to be accommo- 
dated, or if the rubber has to be of 
thin section to give more positive 


radial location, spherical types of 
bearing must be employed. Lome 
arrangements incorporating spherical 


bearings and other types of bush are 
shown in Fig. 13. In the spherical 
joints, the rubber is bonded to the metal 
ball and pre-compression is applied 
by the clamp action between the 
halves of the pressed steel spherical 
housing. 

Where the loading is particularly 
heavy, a more robust type of bearing is 
needed, Spherilastik bearings have been 
designed for this type of application 
They incorporate a spherical inner 
component that can be either hollow 
in the form of a bush, or solid in the 
form of a pin, Fig. 12. The rubber is 
of relatively thin section and the housing 
is in three sectors, so that when the 
unit is assembled into the eye of the 
component to which it is to be fitted, 
the three sectors are forced radially 
inwards to apply pre-compression to 
the rubber. An incidental advantage of 
the spherical type of bearing is that 


Fig. 13. 
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Fig. 12. Spherilastik bearings are designed 
for applications where the loads are severe 
and universal action is required 


since the diameter of the ends of the 
rubber portion of the bush is relatively 
small, the escape area is also small. 
This, of course, is an important factor 
in the design of rubber bushes because, 
under heavy loading, they tend to be 
squeezed out from between the inner 
and outer components, so the smaller 
the escape area, the greater the load 
capacity of the bearing. The advan- 
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tages claimed for Spherilastik bearings 
in particular are the large angular 
movement in all planes and heavy radial 
and axial load capacities in relation to 
the size of the bearing. 


Other suspension applications 

The rocker beam arrangement for 
twin-axle layouts has been widely 
used. Even on goods-carrying com- 
mercial vehicles, rubber bushes are 
attractive because they eliminate lubri- 
cation points and reduce fatigue loading 
of the structure or mechanism. For 
passenger-carrying vehicles they also 
have the additional advantage of helping 
to reduce vibration and noise. The 
pivot bearing is the most interesting 
feature of the system illustrated in 
Fig. 14. Its pivot pin is carried in an 
Ultra Duty bush in the eye of a bracket 
bolted to the chassis frame, and the 
two components of the rocker beam are 
pivoted on each side of the eye on 
rubber bushes round the ends of the 
pin. With this arrangement, the angle 
of rotation of the pin relative to the 
outer sleeve of each bush is half that 
which would be obtained if the pin 
were, for example, clamped in the eye 
of the bracket bolted to the frame. 
Thus, the diameter of the bush assembly 
is relatively small for a given load- 
carrying capacity. 

In a description of the London 
Transport “Routemaster” bus pub- 
lished in the January and February, 
1955, issues of Automobile Engineer, 
mention was made of the fact that 
rubber sandwich type units are inter- 
posed between the rear axle and the trail- 
ing link arrangement of the suspension 
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Fig. 15. In the rear suspension of the London 
Transport Routemaster bus, the rubber sandwich 
units are arranged so that the instantaneous 
centre of the movement of the axle relative to the 
trailing links of the suspension system is coincident 
with the centre of the area of contact between the 
tyre and the ground. From the elevation it can be 
seen that allowance has been made for the ratio of 
compression to shear stiffness of the rubber in 
the sandwich units 


Fig. 14. The rubber in the pivot of the rocker arm 
in the suspension system illustrated below has only 
half the torsional deflection of that normally 
experienced in bearings in which the inner sleeve 
is clamped to the pin and the outer sleeve is fixed 
in the bearing housing in the attachment bracket 
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system. This layout was adopted to 
allow the trailing arm on one side to 
move relative to that on the other 
side, to allow one wheel to ride over a 
bump more or less independently of 
the other, and also to reduce the trans- 
mission of vibration and noise to the 
structure. This relative movement 
is also necessary to prevent the axle 
acting as an excessively stiff anti-roll 
rod, 

Details of the arrangement of the 
rubber components are given in Fig. 15. 
The layout of the sandwich units is 
of the vee-type and the angle of the 
vee is such that the rubber units are 
focused on the point of contact between 
the tyre and the road; in other words, 
this contact point is the centre about 
which the axle moves relative to the 
rubbers. From the illustration it can 
be seen that lines drawn through the 
centres of these units normal to their 
end plates do not intersect at ground 
level. However, this does not mean 
that the units are shown as being set 
incorrectly, for allowance has, of course, 
been made for the ratio of compression 
to shear stiffness of the rubber com- 
ponents. The way in which this 
allowance is made is described in an 
article entitled “Engine Mounting’’, in 
the March, 1953, issue of Automobile 
Engineer, 

The relative movement between the 
axle and the trailing arms is provided 
for by the shear deflection of the rubber 


Fig. 17. This coupling is more compact, but 
cannot be so heavily loaded as the Rotoflex 
unit, which has six bolts 


Fig. 18. A tuned inertia type torsional vibration absorber for 
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Fig. 16. 


mountings. Horizontal reactions due to 
the braking and driving loads, which act 
at the centre of the area of the contact 
between the tyre and the road, are 
taken by the mountings in compression. 
Reaction to the brake and drive torque 
is therefore adequate, while the anti-roll 
characteristics are controlled. Lateral 
location of the axle relative to the 
trailing links is effected by rubber 
buffers interposed between a bracket at 
each end of the axle and each trailing 
link The whole of the assembly, 
comprising the axle and its trailing 
links, is located by a Panhard rod. 
This rod is secured to the axle by means 
of an Ultra Duty bush and to the vehicle 
structure by a Spherilastik bearing. 


Rubber in transmission systems 
Intermediate bearings, about mid- 
way between the ends of propeller 


Fig. 20 Steering column coupling 


shafts, are incorporated to increase 
whirling speeds and to reduce the size 
of or to eliminate altogether the tunnel 
in the body floor. Unfortunately, if 
the shafts connected by a Hooke’s 
joint are not in line, they are subjected 
to a cyclic bending couple, twice per 


mounting on propeller shafts 
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Mounting for a propeller shaft intermediate bearing 
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Fig. 21. A marine transmission coupling 
Conventional __ flexible 
mountings for the centre bearings 
generally resonate with the lateral 
disturbing forces at a certain speed in 
the running range. Accordingly, Rolls 
Royce Ltd. have developed a special 
mounting, which is extremely flexible 
laterally so that resonance occurs at a 
very low speed. The system is based on 
links fitted with flexible rubber bushes. 
Friction damping is effected by discs 
spring loaded by rubber washers in 
compression. 

Metalastik Ltd., have a licence from 
Rolls-Royce Ltd., for the manufacture 
of this type of mounting. Fig. 16 
shows the application to another car. 


\ 


revolution. 


Fig. 19. The Rotoflex coupling allows a large degree of universal 


action 
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| ; Bump = | 7 Bump | inner plates. These inner plates each 

t bear on a ring of friction material, 
= | | which they force against the lug of the 
7 i] bearing housing at one end of the link, 

my | 4 / and against the frame attachment lug 
as soon as the housing moves, so the 
Deflection — in aE Deflection — In ay __| effectiveness of the damping is as great 

+3 -02 02 03 04 0:2 03 04 as possible. 

| On some vehicles, gear noise or 

| rattle is experienced, as a result of 

500 torsional vibrations of the transmission 

system at low or moderate speeds in 


} _| top gear. One way of overcoming this 
difficulty is to incorporate a tuned 
inertia-type torsional vibration absorber. 
Rebound / | ma A unit of this type is illustrated in Fig. 
ara © = 18. It is bolted to the flange of the 
& | | | universal joint on the propeller shaft 
from the flange by four rubber bobbins 

Fig. 22. Load deflection curves for two Metalastik C.R. type mountings interposed radially at intervals of 
90 deg between the ring and the flange. 


A lug extending downwards i] These bobbins are of the 
from the bearing housing is | double-sandwich type. The 
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pivoted in a torsionally flexible intermediate, metal plate in 


rubber bush at one end of a | ca each is used to prevent the 
link, which has its other end ——s bobbin from bowing or the 
similarly pivoted on the frame. re 


If the propeller shaft bearing fA. c [ 
moves horizontally, it pivots 
about the rubber bush in its y | WAY 

LY; | 


rubber from bulging ex- 
cessively under the  pre- 
compression load and when 
the unit is deflected in shear. 


Another method of over- 
coming the difficulty is to 
employ flexible couplings at the 
ends of the transmission shaft. 
This lowers the natural 
frequency to a point outside 

\ the normal running range. 
\ A coupling of this type, 
\ namely, the Rotoflex unit, is 
‘Alustrated in Fig. 19. It com- 
prises a hexagonal ring of 
! rubber in which are bonded 
j Fig. 23. Two C.R. type cab mountings, one in the six eyes for the bolts which 
bump and the other in the rebound position connect it to the two com- 


downward-extending lug, and 
the sideways rate and periodi- 
city are low. Excessive side- 
ways movement and vertical 
movement, are restricted by a 
peg on a lug projecting side- 
ways fromthe bearing housing. 
This peg projects into a hole 
in a lug mounted on the frame, 
and there isa clearance between 
it and the sides of the hole. 
When the vehicle starts | 
from rest it runs through \ 
resonance, but the friction 


Fig. 24. The Perkins P3 engine mounting arrangement, showing how rubber snubbers are applied at the tail end of the gearbox extension 
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panion flanges. This ring is placed in 
pre-compression, for assembly pur- 
poses, by a hexagonal steel band round 
its periphery. The band is removed 
after assembly. Another coupling, but 
one that is designed for lighter loads, is 
illustrated in Fig. 17. This coupling 
has four holes instead of six for attach- 
ment to the companion flanges. 

A flexible coupling for application 
to steering columns is illustrated in 
Fig. 20. It is fitted between the lower 
end of the coupling and the steering 
box. The object of incorporating the 
coupling at this point is to allow for 
misalignment between the column and 
the box, and also to help to prevent 
the transmission of vibration up the 
column, The coupling comprises two 
pressed steel plates, in each of which are 
formed four half-housings for the 
rubber bushed ball joints that are 
connected to the companion flanges. 
The two plates are riveted together so 
that the half-housings totally enclose 
the ball joints and apply pre-compres- 
sion to the rubber. The rubber is 
bonded to the balls, Thus the bond is 
effected at the face that is nearest to 
the centre of the ball, that is, the bond 
adds to the strength of the unit in its 
most highly stressed area. There are, 
of course, many other applications 
for this type of bearing. 

Another transmission coupling is 
illustrated in Fig.21. So far, this has been 
used only in marine applications but 
there probably are others in which it 
could be employed to advantage. It is 
a simple conical coupling designed to 
allow for a certain amount of misalign- 
ment, as well as to take torque and 
axial thrust. The double-conical centre 
portion is on the end of the transmission 
shaft and the two-piece housing is 
bolted to the output shaft from the 
gearbox. The bolts that clamp the 
two pieces of the housing together 
apply pre-compression to the rubber 
ring, which is interposed between the 
housing and the centre piece, to which 
it is bonded. Positive stops are incor- 
porated to limit relative motion. 


Fig. 25. 


A selection of Metalastik conical type mountings 
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Cab and engine mountings 

It is perhaps surprising that cab 
mountings, in spite of their relatively 
small deflections, of the order of only 
} in or less, can noticeably affect the 
ride on very rough tracks, such as the 
pavé at the M.I.R.A. testing ground. 
Recently, in the course of some inten- 
sive and extensive, tests mostly on 
pavé surface at M.I.R.A., it has been 
found that the cab ride is most affected 
by the bump movement of the 
mountings, which should, therefore, 
be kept as small as reasonably possible. 
On the other hand, the stressing of the 
cab structure, the relief of which is the 
major object of flexible cab mountings, 
is affected mostly by the rebound 
movement, which should therefore be 
left as free as possible initially and 
progressively limited, except at one or 
two mounting points, where it must be 
more closely restricted to anchor the 
This experience has led to the 
the C.R., controlled 


cab 
production of 


Fig. 26. The Metaxentric bush 


rebound, cab mountings illustrated in 
Fig. 23. The load deflection curves for 
this type of mounting are shown in 
Fig. 22. 

The development work showed that 
each cab and chassis frame combination 
has to be treated as a separate problem. 
This is because frame deflections 
relative to the cab vary considerably 
as between one type of vehicle and 
another. For example, in some designs 
the cab is almost entirely forward of 
the centres of the front wheels, whereas 
in others the wheels are well forward 
of the cab. The type of body fitted 
also influences frame deflections: tanker 
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Damper with normal rubber mix 
Damper with a slightly stiffer, high 
damping mix 
Effect of crankshaft damping on a 
six-cylinder engine 


Fig. 27. 


units for instance are generally excep- 
tionally stiff. Mountings that are too 
soft tend to give a poor ride on bad 
roads, but on the other hand, if they 
are too hard, fatigue failures of associ- 
ated parts tend to occur. 

An increasing number of manufac- 
turers have adopted the Metacone 
engine mountings, probably because of 
their ease of installation, compactness 
and because they incorporate washers 
providing extreme travel buffers, which 
normally, with other types of mounting, 
are separate items. If properly applied, 
mountings of this type can be arranged 
to absorb the torsional vibrations about 
the axis of oscillation, while at the same 
time affording positive location of the 
unit against movement in the horizontal 
plane. If necessary, a greater degree of 
freedom can be given along one axis 
than along another at right angles to it 
in the plane normal to the axis of the 
cone. This is done by incorporating 
slots in the rubber on diametrically 
opposite sides of the unit on the axis 
along which flexibility is desired. A 
selection of conical mountings is shown 
in Fig. 25. Another well known engine 
mounting is the Metaxentric bush, 
Fig. 26. This type is generally fitted, 
with its axis horizontal in a transverse 
plane, at the rear of the engine-gearbox 
unit. In this position it provides 
considerable flexibility laterally, very 
little fore and aft, but more vertically. 
This is often an ideal combination of 
properties, especially for this 
application. 

An article on the fundamental 
principles of engine mounting was 
published in the March, 1953, issue of 
Automobile Engineer. Since that 
article was prepared, an interesting 
mounting arrangement has been deve- 
loped for the Perkins three-cylinder 
diesel engine. This is illustrated in 
Fig. 24. Two double-sandwich type 
units are arranged, one on each side of 
the flywheel housing, to absorb torsional 
vibrations about the longitudinal axis 
of oscillation. In addition, a pair of 
circular, double-sandwich type moun- 
tings are incorporated at the front; 
these, in conjunction with the sandwich 
type units already mentioned, absorb 
the rocking couples about the trans- 
verse axis of oscillation. Under the 
influence of these rocking couples, the 
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movement of the relatively long exten- 
sion at the rear of the gearbox tends 
to be excessive at certain speeds, so it is 
restricted by two rubber snubbers on 
each side. 


Crankshaft torsional 

vibration dampers 
Metalastik Ltd., have made a con- 
siderable number of crankshaft tor- 
sional vibration dampers of the tuned 
variety. In these an L-section rubber 
ring is fitted between a pressing 
attached to the crankshaft nose and an 
inertia ring. This rubber ring acts as a 
torsionally flexible spring. The latest 
development is a rubber mix that gives 
improved damping and high thermal 
conductivity. This still further reduces 
the amplitude of vibration without 
unduly high temperatures being in- 
duced in the rubber. The graph, 
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Fig. 27, shows the amplitudes for the 
engine without a damper, with a damper 
of normal rubber mix and with an 
alternative unit in which the new high 
damping mix is employed. 

For this particular engine, a six- 
cylinder diesel unit, it was desired to 
extend the running range upwards and 
to govern at 2,400 r.p.m. This implied 
designing the engine to run up to at 
least 2,600 r.p.m., and possibly even as 
much as 2,700 r.p.m. Because of the 
large amplitude of the _ vibration, 

+O-5 deg at just over 2,200 r.p.m., 
governing even at 2,000 r.p.m., without 
a damper, would have been unwise. 
In fact, 1,900 r.p.m. would be con- 
sidered a safe governed speed. The 
fitting of a damper with a normal 
rubber mix allowed the governed speed 
to be increased to 2,200 or possibly 
2,300 r.p.m. However, the limitation 


A NEW booklet, entitled “Subtleties 
of Steering,” has recently been 
published at a price of 2s by Auto- 
motive Products Ltd., of Leamington 
Spa. This booklet comprises a series 
of articles by an _ acknowledged 
authority on the subject. These articles 
are based on the short treatises on 
steering which appeared in_ the 
Thompson steering rod assembly 
advertisements published in Automobile 
Engineer during 1953 and _ 1954, 
Although the booklet, as its title sug- 
gests, deals with some of the more 
obscure technical points of steering, it 
is nevertheless written in simple 
language and so is readily understood. 
In the introductory section, it is 
pointed out that, when a lateral force 
is applied to a car, the front and rear 
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tyres may have different drift angles. 
If the drift angle at the front is greater 
than that at the rear, the car, of course, 
describes a curved path and the centri- 
fugal force is in a direction that, in 
general, tends to oppose the side load 
that is causing the deviation from the 
straight path. On the other hand, if 
the rear drift angle is the greater of the 
two, the centrifugal force acts in the 
same sense as the disturbing force and, 
therefore, gives rise to a tendency 
towards instability. 

The next two sections explain how 
side thrust causes the slip angle and 
how this angle is affected by the load 
carried and by tyre inflation pressures. 
Camber angle and camber thrust are 
also explained. Then the booklet deals 
with the properties of different vehicle 
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was the amplitude of vibration, {0:4 
deg at 2,600r.p.m. Although this 
amplitude was not necessarily danger- 
ous from a crankshaft stress aspect, the 
engine would have been noisy. 

The high damping mix was made 
slightly stiffer than the normal one, 
with the idea of reducing the high speed 
vibration amplitudes, that is, those of 
the 6th order, two-nede. The employ- 
ment of this mix made it possible to 
govern at 2,400 r.p.m. or even 2,600 
r.p.m., since the limitation no longer 
was crankshaft torsional vibration 
amplitudes. It would, or course, have 
been possible to obtain greater reduc- 
tions of the 6th and 4} order, one-node 
vibration amplitudes with a_ rather 
more flexible high-damping rubber 
unit, but the one with which the curves 
illustrated were obtained was considered 
better for this particular application, 


layouts, roll axis height and its effect 
on weight transference, and roll steer. 
The final two sections, on the causes 
of over- and understeer, deal in some 
detail with lateral loads due to camber 
thrust, drag, self-righting torque and 
other factors. 

The last ten pages of this 27 page 
work deal with the transient stage, that 
is, the behaviour of a vehicle as it 
changes from travel in a straight line 
to a curved path and vice versa. The 
effects considered are the K*/ab ratio, 
shock absorbers, bump and rebound 
buffers and roll geometry. Although 
this booklet, because of the relatively 
small space available, does not deal 
with the subject in great detail, it does 
include all the main factors relevant to 
steering behaviour. 


Address by the Chairman of the Auto- 
mobile Division, Dr. C. G. Williams, 
M.1.Mech.E., entitled “Some Experiences 
of Automobile Research.” 


SCOTTISH CENTRE 

Monday, 16th January, 7.30 p.m., in the 
Institution of Engineers and Shipbuilders, 
39 Elmbank Crescent, Glasgow, Paper: 


“Brakes Usage under Service Condi- 
tions,” by N. Carpenter, A.M.1.Mech.E 


NORTH-EASTERN CENTRE 
Wednesday, 18th January, 7.30 p.m., in 
the Chemistry Lecture Theatre, The 
University, Leeds, Address by the Chair- 
man of the Automobile Division, Dr. C. G. 
Williams, M.I.Mech.E., entitled “Some 
Experiences of Automobile Research.” 
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CORROSION OF CAR BODIES 


A Résume of American Investigations 
J. A. Edwards 


CCORDING to the American 
A Manufacturer’s 

Association, passenger cars are 
being scrapped at the rate of about 
three million per year. Except for the 
small number of total wrecks, nearly 
all have rusted beyond economic 
repair. The average of life of cars 
scrapped in 1925 was 64 years, while 
that of vehicles scrapped in 1951 had 
increased to 134 years. Longer life 
was primarily the result of improved 
engines and other mechanical parts. 
There has, however, been little signifi- 
cant improvement in the resistance of 
sheet steel used in motor car manu- 
facture to corrosion. 

A paper presented recently before the 
Society of Automobile Engineers by 
J. C. Holzwarth, R. F. Thomson and 
A. L. Boegehold, all of General Motors 
Corporation, discussed some recent 
observations on the rusting of low-alloy 
steels in car bodies and other environ- 
ments. This gives some new informa- 
tion on the nature of body corrosion 
failure, and may ultimately lead the 
way to the development of a better 
steel, or stimulate new ideas for 
improving design and _ protective 
coatings. 

Corrosion of motor car bodies is 
generally divided into two types. (1) 
That which causes unsightly discolora- 
tion of exterior body surfaces where 
protective finishes have been chipped 
or abraded and (2) that which causes 
rapid deterioration and perforation of 
body components. The first type of 
rust, though a nuisance, is usually 
conspicuous during its early formation 
and may therefore be readily controlled 
by conventional methods of polishing, 
waxing and painting. The second type 
is more insidious, as it occurs most 
often in sheltered areas such as interiors 
of rocker panels, inside doors and 
window wells, or in the underbody. 
In these places, rusting may remain 
undected until severe damage or com- 
plete perforation of the steel occurs. 
Furthermore, corrosion these 
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0 20 100 
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Fig. 1. Corrosion rates for various low-alloy 
steels exposed at 800ft at Kure Beach, 
North Carolina 


sheltered regions is greatly accelerated, 
since the rust formed is non-protective. 

Several investigators have shown that 
corrosion extends more readily in 
sheltered places because the growth of 
a protective rust formation is retarded. 
The washing action of rain on steel 
exposed outdoors, for instance, aids 
protective rust formation by removing 
soluble corrosion products. If these are 
not washed away they remain in the 
rust and cause high porosity. In 
sheltered areas of car bodies, where 
washing action by waters is limited, 
the rust remains porous. 

Complete and rapid drying is im- 
portant in the formation of protective 
rusts. In the case of sheltered car body 
components, where the steel remains 
wet for long periods, the rust remains 
non-protective and the constant pre- 
sence of moisture greatly accelerates 
corrosive attack. There are several 
methods of overcoming this difficulty. 
Improved design to eliminate crevices 
would, of course, remove the cause, but 
this is often inconvenient and imprac- 
ticable. Likewise, continuous coating of 
crevices with mastic materials to protect 
against moisture is not always possible. 


TABLE li. 


Steel 


Composition per cent 


X-RAY 


since the areas are often completely 
inaccessible. 

High-strength low-alloy steels have 
often been recommended for use in 
car body construction. However, the 
price of these steels is one and a half 
that of rimmed steel, and so far there is 
no conclusive evidence to show that 
high-strength low-alloy steels have 
sufficiently increased resistance to 
corrosion to justify this increase in cost. 

The present goal is the development 
of a cheap, readily-formed sheet steel 
having markedly improved resistance 
against sheltered corrosion. A material 
which corrodes at about one quarter 
to one half the rate of the material used 
at present would show the improvement 
required. The development of such a 
material requires the extensive testing 
of a vast number of different alloys. To 
accomplish this, a rapid test method is 
needed to eliminate the large number of 
low corrosion-resistant materials and 
select the few promising steels for 
further tests. Whilst service testing 
must be the final method of evaluating 
corrosion resistance, it has several dis- 
advantages. It requires a long time to 
obtain results and is expensive. Such 
tests also do not indicate what rate of 
corrosion must be expected in sheltered 
areas. 

In one test an unpainted rocker panel 
was exposed until failure on an outdoor 
rack at Kure Beach, North Carolina, 
80 ft from the ocean. The openly 
exposed surface was covered with a 
fairly uniform rust. In the centre of 
the rocker panel, two sheets of steel 
overlap to form a crevice and here the 
steel between welds was bulged by 
voluminous lamellar rust. Accelerated 
corrosion was caused by the retention 
of moisture in the crevice area. The rust 
in this crevice was apparently less 
protective than that on the open surface 
since the steel on which the heavy rust 
was formed was almost completely 
corroded away and was perforated in 
spots, while the boldly exposed area 
of steel lost less than 10 per cent of its 


ANALYSIS OF RUST PRODUCED IN 
OUTDOOR TESTS 


Composition per cent 
Fe,O, «Fe,0O,-H,O yFe,O,-H,O 


Rust removed from Model 


Fe,O,  «Fe,O,-H,O 


Crevice, rimmed 


Rocker panel 1939 80 
Fender welt 1941 85 
Inner door 1942 80 
Fender welt 1942 85 
Window welt 1942 85 
Fender welt 1946 90 
Rocker panel 1946 85 


20 Open hearth iron 
15 Open hearth 

20 High-strength low- 
15 alloy 

15 SAE 2115 

10 SAE 2515 

15 3 per cent Cr 


Rimmed body sheet None 


50 50 
85 15 None 
No sample available 

None 50 
None 40 60 
None 50 50 
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None 50 50 
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original thickness on the average, and 
a maximum of 20 per cent in the area 
of deepest pits. 

Various body components removed 
from scrapped cars after from 8 to 12 
years’ service were similarly found to 
be covered with heavy lamellar corrosion 
products on interior surfaces where 
protective rust formation has not taken 
place. A series of rust samples collected 
from these perforated components in 
the area of tailure was analyzed by 
X-ray diffraction techniques; the results 
of this study are shown in Table I. 
Regardless of make or model the rust 
associated with each body failure was 
found to be 80 to 90 per cent Fe,O, and 
10 to 20 per cent Fe,O,°H,O. 

In contrast to the non-protective type 
of rust, the rust formed on steel sheets 
exposed on outdoor test racks is quite 
different. Figure 1 shows the corrosion 
rates of several steels. These rate 
curves, reproduced from data supplied 
by the corrosion engineering section of 
the International Nickel Company, 
show that steel of very moderate alloy 
content (open hearth steel), as well as 
steel of considerable alloy content 
(SEA 2515), forms protective rust to 
some degree on rack exposure. Open 
hearth iron, a material of very low- 
alloy content, was the only material 
which did not form a protective rust 
outdoors. In fact, it was discovered 
that all test specimens of this material 
had completely corroded away, so that 
rust samples were not available for 
analysis. 

X-ray identification of rusts formed 
on available samples of these steels and 
on several other steels exposed at Kure 
Beach, North Carolina, are given in 
Table II. All these rusts were found to 
be composed entirely of Fe,O, 
hydrates, except that which formed on 
the rocker panel used in an experiment 
described earlier. Rust formed on this 
was again found to be 85 per cent 
Fe,O, and 15 per cent Fe,O,°H,O. 
The presence of 85 per cent Fe,O, in 
the crevice rust of this fabricated steel 
component suggests that non-protective 
rusts are characterized by large per- 
centages of magnetite, while protective 


Fig. 2. Composition of General Motors cyclic humidity 
test and atmospheric exposure test 
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rusts are predominantly Fe,O, hydrates, 

In order to reproduce the sheltered 
type of corrosion, General Motors 
Research Laboratories developed «a 
cyclic humidity accelerated corrosion 
test. The results are given in Table III. 
With this test, bare steel panels, 
suspended in a constant temperature 
cabinet at 125 degF, are corroded by 
humid air passing over them. The 
relative humidity of this air is cycled 
between 100 and about 10 per cent, 
each cycle requiring about eight hours. 
The samples are wetted once each day 
with a dilute salt solution. This 
alternate moistening and partial drying 
of samples in the presence of the 
electrolyte produces a non-protective 
rust. On each humidity cycle, a new 
layer of rust is produced under the 
corrosion products .formed during 
previous cycles. As may be seen from 
Table III, the rust formed on car body 
steel by this test is nearly identical in 
composition and crystalline structure to 
corrosion products causing failure in car 
bodies after long service. (Table I.) 
Therefore, it appears that the General 
Motors test produces the same kind of 
non-protective rust in 20 days which 
contributes to car body failure after a 
number of years. Conventional outdoor 
tests, on the other hand, produce 
corrosion products which are usually, 
to some degree, protective. 

Several steels exposed in the cyclic 


Fig. 3. Comparison of resistance to corrosion shown by various 
steels according to cyclic humidity test 


C, 0, D, 


humidity test and on outdoor test racks 
are compared in Fig, 2. In 20 days this 
test produced the same amount of 
corrosion on car body steel as three 
years of atmospheric exposure at 
Bayonne, New Jersey, or 34 years in 
the test at Kure Beach, North Carolina. 

The General Motors test shows only 
small differences in weight losses 
between the three steels, while the 
outdoor tests show much greater 
differences. Probably the reason for 
this is that nickel and nickel-copper 
steels develop more protective rusts in 
atmospheric exposure tests, while, under 
the conditions of sheltered corrosion 
produced in the General Motors test, 
they are less capable of developing 
protective corrosion products. 

The inability of nickel and chromium 
to form protective rusts under conditions 
of sheltered corrosion is exemplified 
in Fig. 3. In this chart, a number of 
low-alloy high strength steels, B, 
SAE 2115 and SA 2515 nickel-steels 
C, and C,, and 3 per cent and 5 per cent 
chromium steels, D, and D,, are 
compared with rimmed, A, and alu- 
minium-killed, A,, car body sheet. 
Since rimmed steel is used for 80 per 
cent of cars, comparison is made by 
ratio of corrosion loss to rimmed steel, 
The two alloys containing 1 and 5 per 
cent nickel show the same corrosion 
loss as rimmed steel, and no benefit can 
therefore be attributed to nickel 


TABLE Ill. X-RAY ANALYSIS OF RUST PRODUCED IN 20-DAY GENERAL MOTORS 
CYCLIC HUMIDITY TEST 
Composition per cent 
Steel - Corrosion 

Fe,O, Fe,O,.H,O /Fe,O,H,0 loss 
Rimmed car body 85 15 100 
High-strength low-alloy 90 10 125 
O.H. iron 85 15 173 
O.H. steel 85 15 107 
High-strength low-alloy 80 15 s 77 
SAE 2115 90 10 105 
SAE 2515 85 15 104 
3 per cent Cr 85 15 140 
Carburized rimmed 40 37 


General Motors research test corrosion 


rformance is expressed on the per cent corrosion 
weight loss with respect to the weight loss of rimmed auto body steel. 
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additions under the environment of this 
test. Chromium additions of up to 
5 per cent actually increased corrosion 
by as much as 50 per cent. This 
indicates that under conditions where 
protective rust formation is retarded, 
small additions of chromium to low- 
alloy steels may actually be harmful. 
Incidentally, steels containing 16 per 
cent or more of chromium show almost 
no corrosion in the 20-day Genera! 
Motors test. 

The best of the high-strength low- 
alloy steels showed about 35 per cent 
less corrosion than rimmed steel in the 
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General Motors test. At a price 
increase of 50 per cent this small 


improvement can hardly be justified. 
Although these steels show better 
qualities in outdoor exposure than 
unalloyed steels, they generally tend to 
form porous, lamellar non-protective 
rusts in the General Motors test. 
Carbon, which contributes no notice- 
able improvement in outdoor tests, has 
been found to be the most potent 
element in reducing corrosion according 
to the cyclic humidity test. Two car 
body materials and a typical high 
strength low-alloy steel, each con- 
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taining about 0-10 per cent carbon, 
were gas carburized to about | per cent 
carbon. Each material showed a 
decrease of more than 50 per cent in 
corrosion due to the carburizing treat- 
ment. 

Unfortunately, high-carbon . steels 
cannot be used for car bodies because 
of their poor forming characteristics. 
Present work is therefore being directed 
toward finding an additive or combina- 
tion of elements which, like carbon, will 
produce increased resistance to sheltered 
corrosion at a low cost, but not affect 
forming characteristics. 


INTERNAL GEAR SHAVING 


An Interesting American Development 


NEW and __ versatile 
A internal gear shaving 
machine, the “Red 
Ring Model GCR,” has been 
developed by the American 
Broach and Machine 
Company for shaving gears 
to closer tolerances at 
greater rates of output. 
Essentially, this machine has 
been developed to meet 
three needs: greater pre- 
cision in shaving internal 
gears; a wider range of 
application; and greater ease 
of operation, In short, it is 
designed to produce better 
gears at lower cost. 

This machine will shave 
all spur or helical internal 
gears from 3 in to 12in P.D. 
up to 4 diametral pitch and 
up to 24in face width. It 
operates On an automatic 
and selective feed cycle, and 
in addition to its suitability 
for conventional shaving, 
provision is made for using 
a new rapid plunge cut 
shaving cycle. Furthermore, 
the machine has been de- 
signed to reduce idle time 
for loading and unloading to a 
minimum. 

The axes of the cutter and work gear 
are set in accordance with the crossed 
axes principle of gear shaving. In the 
shaving position, the work drives the 
cutter. Except in plunge cut shaving, 
the cutter is reciprocated across the 
face of the work gear teeth. In con- 
ventional shaving, as each reciprocal 
stroke is completed, the cutter is fed 
one increment into the work, unless a 
dwell is desired. Feed and reciproca- 
tion during the shaying cycle are both 
actuated by precision lead screw. 

For plunge cut shaving the cutter 
must be at least as wide as the work 
gear and must be serrated differen- 
tially. In this type of shaving neither 
the cutter nor the work gear is recip- 
rocated. The cutter is fed into the 
work in increments down to full depth. 
It is then allowed to idle at full depth 


Red Ring Model GCR internal gear shaver 


for a number of revolutions before it 
is automatically withdrawn. 

To facilitate the loading of wide face 
gears and gears with integral shafts, 
the machine has a pivoted workhead, 
which swings to 30deg above the 


horizontal shaving position. The pivot- 
ing action and locking are pneu- 
matically actuated. They are also 
interlocked with the cutter controls to 
eliminate the possibility of cutter 
damage. For taper shaving, the work- 
head may be locked in positions up to 
14 deg above or below horizontal. The 
workhead spindle is driven by its own 
motor through worm gearing and 
change gears. Any type of manual or 
air-operated workholding device may 
be used 

With the work gear clamped in the 
shaving position, the cutter slide is 
rapidly advanced by means of a pneu- 
matic cylinder to a point just short of 


contact between cutter and 
work. Meshing is effected 
by means of a handwheel on 
the front of the machine, 
while the cutter is indexed 
by a handwheel at the right 
of the cutter spindle. 
Generally, the indexing 
handwheel need not be used, 
since the lead-in  incor- 
porated in the cutter will 
auomatically mesh the cutter 
with the work. On com- 
pletion of the shaving cycle, 
the pneumatic cylinder 
retracts the cutter slide to 
the unloading position. 

To accommodate the de- 
sired crossed axes setting, 
the cutter spindle axis can 
be swung 15 deg on either 
side of the centre. A selected 
number of cutting strokes 
may be used, with or without 
a selected number of idling 
strokes. Up-feed of any 
selected amount can be used, 
under complete automatic 
control, for each individual 
cutting stroke. At the end 
of the cycle, the cutter auto- 
matically returns to the 
correct position for unloading and 
reloading. 

When up-feed is completely auto- 
matic, there is no danger of faulty 
work through errors on the part of the 
operator. The amount and accuracy 
of up-feed is governed by a master 
cam which serves as a stepped gauging 
device. Two such cams, similar except 
for the amount of feed increments, are 
included on the sequence plate of the 
feed unit. Each knee movement so 
controlled is fast, positive and 
precise. 

The up-feed control mechanism is 
housed in a closed cabinet at the front 
of the knee. An observation window 
allows the operator to read a circular 
scale which indicates the amount of 
up-feed for each cutting stroke. To 
prevent unauthorized changes in the 
shaving cycle, the cabinet may be 
locked. 
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MAINS FREQUENCY INDUCTION 


HEATING 


Wild-Barfield Automatic Billet Heaters for the Production Line 


frequency induction heating has 

been established for some con- 
siderable time, particularly for the 
melting of aluminium and light alloys, 
the range of applications of the system 
has been notably extended in recent 
years. For the rapid heating of non- 
ferrous alloy billets prior to extruding 
or forging operations, mains frequency 
induction heating has been proved to 
be eminently suitable. Already it has 
been used for billets of diameters 
ranging from 2in to 12in diameter. 
The method is not confined solely to 
light alloy billets, however, and pro- 
vided the billet is of an adequate 
diameter, other metals can be treated. 
For the following materials, heated to 
the usual working temperatures, 
aluminium alloys (500degC), alu- 
minium bronze (950degC), brass 
(950 deg C), copper (1,000 deg C) and 
steel (700 deg C), the minimum prac- 
tical billet diameters are 2in, 4 in, 3 in, 
2in and 14 in respectively. 

A small Wild-Barfield mains fre- 
quency billet heater is shown in Fig. 1. 
This was specifically constructed as a 
working unit to demonstrate the general 
principle and the method of operation 
common to automatic induction 
heaters for billets of all sizes. In Fig. 2, 
the operating section is stiown set up 
for demonstration and with the covers 
removed. The billets are loaded side- 
by-side on an inclined ramp or chute 
at one side of the unit, and a solenoid- 
operated pusher rod propels one billet 
at a time into the inductor mounted 


A LTHOUGH the use of mains 


Fig. 1. Small demonstration model mains frequency automatic 


billet heater 


within the casing. At the same time, 
a second solenoid, shown on the left 
of the illustration, moves a spring- 
loaded thermocouple into contact with 
the end face of the billet and, simul- 


current. A solenoid-operated ejector 
projects the heated billet from the 
inductor on to a second inclined chute 
and it is discharged to the opposite 
side of the unit. The next billet is 


Fig. 2. Operating section of demonstration unit on rig with covers removed 


taneously, the heating current is 
switched on, 

As soon as the billet has attained the 
desired temperature, the thermocouple 
operates the automatic temperature 
controller, which cuts off the heating 


Fig. 3. 


then loaded into the inductor and the 
cycle repeated. On the small 
demonstration model, Fig. 1, aluminium 
billets 2) in diameter and 2) in long 
are heated from room temperature to 
500-550 deg C in 40 seconds. This 


Main frequency equipment for automatically heating 
metal rings 
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of from 65 to 


represents an output 
75 Ib/hr. 

Billet heaters for large-scale produc- 
tion would be constructed to handle 
several billets simultaneously, thus 
increasing the rate of output. On such 
production machines, the various 
mechanisms would be actuated by 
pneumatic equipment rather than by 
the solenoids employed in this small 
demonstration model. 

Another application of mains 
frequency induction heating is exem- 
plified by the equipment shown in 
Fig. 3. This machine is used to pre- 
heat copper rings and is of a design 
differing radically from that commonly 
employed for this purpose. Such 
equipments are usually arranged so 
that the ring is utilized to form the 
short-circuited turn of a closed mag- 
netic circuit transformer. Conse- 
quently, it is necessary to break this 
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magnetic circuit in order to load the 
ring and to close the circuit again 
before switching on the heating cur- 
rent. In the Wild-Barfield machine, 
the ring is loaded into an open 
inductor, and an automatic operation 
then clamps it in position and at the 
same time switches on the current. 
The unloading of the heated ring and 
its delivery to the operator are also 
automatic, these operations being 
effected by pneumatic actuators. 
These two applications are merely 
typical and are not intended to indicate 
the limits of either the range of induc- 
tion heaters or of the field of applica- 
tions covered. Mains frequency 
induction heaters can bring a number 
of advantages to such operations as 
billet heating. These may be sum- 
marized as follows: 
1. The maximum temperature acquired 
by any part of the equipment does 


THE 


N instruction manuals and main- 
handbooks increasing use is 

made of perspective drawings. In the 
workshop also, since the wartime intro- 
duction of personnel lacking technical 
training and ability to “read” con- 
ventional drawings, the perspective 
drawing is proving of value in some 
instances. Particularly in assembly 
operations a perspective view can often 
usefully supplement, if not supplant, 
an orthodox general assembly drawing. 
Project and styling depart- 
ments also use perspective 


drawings for the ready 
visualization by manage- 
ments of new schemes or 
designs. 

The production of a 
perspective drawing is a 
relatively lengthy process 


and calls for the exercise of 
highly specialized skill and 
a measure of artistic per- 
ception, Various schemes to 
lower the cost and reduce 
the time required by sub- 
stituting three-dimensional 
drawings at standardized 
projection angles fail to 
achieve their object com- 
pletely owing to technical or 
artistic shortcomings. With 
the aid of this Swiss-built 
optical projection  instru- 
mem, however, true per- 
spective drawings can be 
produced from ordinary 
workshop drawings without 
the need for exceptional 
skill or an undue expenditure 
of time. 

The apparatus comprises 
a vertical column, 39 in high, which is 
securely clamped to one edge of the 
drawing table. To this is clamped a 
horizontal tube, 354in long, adjust- 
ment being possible over the entire 
length of both vertical and horizontal 
elements. On the end of the horizontal 
tube is adjustably mounted the crystal 
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not exceed that of the work being 
treated. 

2. Excellent thermal response to auto- 
matic controls eliminates any 
tendency to overshoot on work 
temperature, with resulting accuracy 
and consistency of treatments. 

3. Billet heating equipments occupy the 
minimum of floor space and can be 
arranged for continuous operation. 
They can thus be incorporated with- 
out difficulty in a production line. 

4. A valuable characteristic is the rapid 
rate of heating. No time is lost in 
bringing the equipment up to 
operating temperature and, con- 
versely, little energy is dissipated in 
cooling off when the equipment is 
shut down at night or at week-ends. 

5. Any necessary maintenance can be 
carried out or adjustments made 
immediately after switching off. 


PERSPEKTIV-AUTOMAT 


glass silver-backed reflecting mirror. 
A movable stand, 43 in high, carries a 
freely revolvable cylinder of opaque 
Perspex, 194in high and 33 in circum- 
ference, which can be set at any height 
on its axis 

Linking the fixed and the movable 
columns is the projector carrier tube, 
universally jointed to the horizontal 
tube adjacent to the mirror clamp and 
lightly resting and slidable on a 
universally jointed slipper block 


In use the Perspektiv-Automat permits unobstructed access to the 


paper on the drawing table 


adjustably clamped on the movable 
stand column. In the projector is a 
6V, 5A bulb, the light from which 
passes a condenser, a reticle, and a pro- 
jection lens to throw an image of the 
reticle on to the mirror which reflects 
it, in a circle of light, on to the drawing 
paper. Mounted in the base of the 


movable stand is a second reticle in 
precise vertical alignment with the 
intersecting axes of the projector carrier 
tube and the slipper block universal 
joint. 

The observation point (the point at 
which the projected light meets the 
mirror) can be selected with complete 
freedom. Angles, heights and distances 
can be varied at will by adjustment of 
the relative position of component 
parts, The drawing paper and the plan 
view, at the selected angle of 
observation, are affixed to 
the drawing board by 
adhesive tape, and the 
elevation is similarly attached 
to the revolvable cylinder. 

If the perspective drawing 
is to approximate the ratio 

1:1 to the _ original 
drawings, the distances of 
the observation point on the 
mirror from the drawing 
paper and from the slipper 
block on the movable stand 
should be about equal. 

The draughtsman then 
selects a level on the eleva- 
tion and, with the left hand, 
slides the movable stand 
over the plan until the reticle 
in the base registers over a 
point at this level. This 
point is mirror-reflected and, 
using the right hand, is 
marked on the drawing 
paper. Successive points at 
that level are marked and 
connected and then the 
slipper block is moved to 
another level and* the pro- 
cedure is repeated until all 
necessary points are marked. Curves 
can be divided into points by means 
of lined or squared transparent sheets 
which are laid over the plan. The 
instrument is supplied, complete with 
a 6V 7A transformer for the lighting, 
and two transparencies, by W.G. Pinner 
& Co., 1 York Road, Birmingham. 
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MULTIPLE DRILLING 


High Production and Automatic Operation on Small Components 


apparent simplicity, the 

drilling of small size com- 
ponent parts is frequently 
carried out with the simplest 
tools and relatively elementary 
jigging equipment. However, 
production rates can be 
materially increased by mul- 
tiple drilling and the use of 
simple, manually indexed, 
multi-station jigs, even on runs 
of only moderate length. If 
operation of the drill press is 
mechanized the work can be 
done by female operatives. For 
long production runs, the in- 
dexing can also be mechanized 
and cycled with the press 
actuation to give automatic 
operation. The operative is 
then required merely to load 
and unload the work. 

In addition to the production 
of large multiple drilling heads 
for special purpose machines 
for major components such as 
cylinder blocks, cylinder heads, 
transmission casings, axle cas- 
ings and the like, a range of 
small standardized heads is also 
built by Slack and Parr, Ltd., 
of Kegworth, near Derby. 
These are of various types and 
number of spindles and can be 
fitted to any existing standard 
drilling machine. With the 
exception of the larger adjustable 
centre head they are also interchange- 
ably embodied in the high-production 
bench machines with hydro-pneumatic 
feed that are produced by the firm 
specially for this work. A high degree 


because of its 


three 
spaced and aligned holes 


Adjustable geared head; equally 


Pneumatically operated drilling machine, Type MA1, with 


adjustable centre multi-spindle head 


of standardization, and the inter- 
changeability of standard parts, makes 
possible a rapid spares service and 
minimizes loss of production arising 
from normal maintenance. 


Units of the adjustable centre type 
are made in two sizes. The larger, 
Type A88, has eight spindles for No. 1 
Morse taper drills, to a maximum of 
iin diameter for mild steel, and 
requires as a maximum a 3-5 h.p. 
driving motor. Holes can be drilled to 
a maximum circle of 8in and the 
minimum centre distance is lin. Six 
spindles are provided on the smaller 
unit, Type A66, which can be set to 
drill up to a 6in diameter circle and 
down to +4 in centre distances. Drills 
are held in collets, the maximum 
capacity being } in, but 1% in is stipu- 
lated for mild steel. A driving motor 
of 1-5 h.p. is specified. 

As standard the A88 head has an 
output:input ratio of 1-41:1 and the 
A66 head a ratio of 1:1. The reason 
for the speed-up in the case of the 
larger unit is that, in order to obtain 
sufficient power, it is often necessary 
to use it on a large drilling machine on 
which the speeds and feeds are more 
suitable to larger diameter drills. By 
increasing the spindle speed, therefore, 
a more correct drilling speed for small 


diameter drills is obtained and 
simultaneously the rate of feed 
per revolution is reduced, 
Where specifically required, as 
for instance when tapping 
operations are also to be per- 
formed, the A88 head can be 
supplied with a 1:1 ratio. 
Produced to meet the re- 
quirements of small batch pro- 
duction, both units are of 
similar design, differing only in 
the drill spindle thrust arrange- 
ments. In the smaller head the 
thrust is taken on flanged Oilite 
bushes but ball thrust races are 
provided on the larger unit. 
The casing is of light alloy in 
order to keep down the weight 
so that the unit can safely be 
supported on a standard drilling 
machine by a quill clamp 
gripped by means of a pinch 
bolt. On the firm’s own drilling 
machines the casing is regis- 
tered and bolted directly to the 
headstock. From the machine 
spindle the drive is taken by a 
taper shank having a tanged 
end which is engaged in the 
end of the central driving gear 
spindle. Thence the drive is 
transmitted by idler gears to 
the driven gears and by teles- 
coping shafts, with a Mollart 
universal joint at each end, to 
the drill spindles. Driving and 
driven gears are each mounted in an 
upper Oilite bushing and a lower ball 
bearing, while idler gears are in a pair 
of bushes. Grease lubrication is pro- 
vided for the drive gears and replenish- 
ment is effected through a nipple in 


Adjustable geared head; four holes equally 
spaced on pitch circle 
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Closely pitched 7-spindle gearless head 


the casing. Each spindle runs in a 
pair of bushes in the contoured end of 
of a slotted support arm secured to the 
casting lower face by a single bolt. 
Apart from the limitation of minimum 
centre distance, there is no restriction 
on the hole pattern within the maxi- 
mum drilling circle. The simple, one- 
bolt adjustment of spindle position 
makes possible a rapid changeover 
between batches of work. 

In addition to normal through 
drilling, countersinking, counterboring, 
spot-facing, reaming and tapping can 
be undertaken, To facilitate the 
setting for the production of blind 
holes, individual adjustment of 
spindle height to the extent of 
lin is provided on the A88 
head. It is desirable to employ 
pitch control in tapping opera- 
tions, and especially so where 
multi-tapping is undertaken. In 
such cases the multi-spindle 
heads are used either on a 
tapping machine equipped with 
pitch control or on a drilling 
machine having the correct rate 
of feed to obtain the required 
pitch. 

Another range of standard 
geared heads gives simple 
adjustment to a single hole pat- 
tern. There are two-, three-, 
and four-spindle units, all hav- 
ing a maximum collet capacity 
of jin. In the two-spindle 
head, both spindles are adjust- 
able to vary the centre-to- 
centre distance from jin to 
4iin. It has a No, 2 Morse 
taper drive shank for mounting 
directly in the machine spindle 
and does not need a quill 
clamp. A radially adjustable 
torque arm is used to maintain 
the head in the desired working 
position. The output : input 
speed ratio is 1:16:10, and 
} h.p. is required to drive, 

The other models are attached 
by a quill clamp, as previously 
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described. Two three-spindle models 
can be arranged with Nos, 1, 2, or 3 
Morse taper driving tangs, and need 
ih.p. to drive. In one of these the 
centre spindle is fixed and the other 
two adjustable to give three holes 
equally spaced in line. The major 
centre distance ranges from 1jin to 
54 in. All spindles are adjustable in 
the second model to give three holes 
equally pitched on circles varying from 
lj in wo 5}in diameter. Output:input 
speed ratios are 1:1 and 2:1 respect- 
ively. Similarly, the four-spindle model 
is for equally pitched holes on circles 
of from 2in to 54in. Driving tangs 
may be either No, 2 or No. 3 Morse 
taper and the output:input ratio is 
1-7:1. 

All are built up from standardized 
components to minimize costs. The 
driving gear is mounted on opposed 
angular-contact ball bearings, and drill 
spindles are in phosphor bronze bush- 
ings and are grease lubricated by a 
pressure gun. Drill thrust is taken by 
a ball thrust race on each spindle end. 
Drill spacing is changed by partial 
rotation of the spindle housing and 
reclamping in the adjusted position, 
Spring collets for straight shank drills 
are fitted to the spindles. 

Fixed centre drill heads, produced 
to meet specific requirements, are of 


two types, gearless or gear driven. 
Gearless units necessarily have an 
input:output ratio of 1:1 for all 


spindles but on the geared type each 
spindle is individually driven and drills 
of different size or other tools are 
rotated at their appropriate cutting 
speeds. In the gearless heads the 


MF1 drilling machine with gearless head and manually 
indexing 2-station jig 


Gearless head with 22 spindles 


driving shaft, mounted in two ball 
bearings, carries a relatively heavy and 
suitably counterbalanced flywheel hav- 
ing an offset bearing in its lower face. 
Engaged in this bearing is the spindle 
of the circular driving plate which 
transmits the motion to the pins of the 
cranked drill spindles. Each spindle 
pin runs in needle roller bearings in 
the driving plate and drill thrust is 
taken from the end of the pin by a ball 
thrust race. Where the drill pattern 
will permit, the spindles run in 
phosphor bronze bushes in a light alloy 
housing, but where bushing is pre- 
cluded by close pitching of the holes, 
the complete spindle housing is 
of phosphor bronze. 

These gearless units can be 
produced with any drill pattern, 
no matter how elaborate. They 
are suitable for the drilling of 
holes up to a maximum of } in. 
diameter and centre distances 
can be as low as twice the drill 
diameter. A common applica- 
tion is for “flash” clearances in 
die castings or plastics mould- 
ings. Spring collets are used for 
straight shank drills. Spindles 
are produced in three sizes for 
drills to #:in, fein and jin 
diameter and minimum centre 
distances of 4 in, jin and jin 
respectively. All are standard- 
ized in lengths varying by 
increments of }in, and by 
selection it is possible to cater 
for different drills and hole 
depths, and to use largest 
diameter spindle the hole 
centres will allow. Alternative 
spindles are available for Morse 
taper shank drills or with a 
Jacob’s taper for a drill chuck. 

The driving plate is im- 
mersed in oil and from the 
casing a metered supply is fed 
to a reservoir plate secured to 
the outer face of the spindle 
housing. From there it is lifted 
back to the casing by way of 
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helical grooves in the spindle bearings. 
Guide bars are desirable to ensure 
alignment with the drill jig and to 
minimize drill breakage. As standard, 
two diametrically opposite bushed 
bosses are provided on the spindle 
housing for this purpose, but special 
locations can be arranged where 
necessary. 

Fixed centre geared heads embody 
all the customary features of the large 
heads employed on special production 
line equipment. From the central driv- 
ing gear, idler gears transmit the drive 
to the spindle gears. By selection, an 
assembly of standardized gears, driv- 
ing, idling, and driven, can provide a 
wide range of individual spindle ratios. 
Spindles are mounted in ball races 
throughout, the only exceptions being 
in instances were a close centre-to- 
centre distance enforces the use of 
plain bushings. The light alloy casing, 
bossed and bushed for guide bars, 
serves as an oil bath for the gears and 
leakage from the spindles is prevented 
by synthetic rubber oil seals. Where 
bearings are positioned above. the oil 
level, automatic lubrication is incor- 
porated in the design. Individual 
vertical adjustment of the spindles, 
which normally are bored to receive 
Morse taper shank drills, can be pro- 
vided if desired. Standard spindles 
are available for up to No. 5 M.T. 
drills. Attachment is by a quill clamp 
or a flange, as with the other heads. 

Two bench drilling machines speci- 
fically designed for use with these 
multiple heads are available, differing 
only in respect of column height to 
accommodate either the adjustable 
centre or fixed centre gearless types of 
heads. Base dimensions are 20 in x 13 in 
and overall heights are 39 in and 34 in 
respectively. They are suitable for 
either small or large batch production 
and the time necessary for changeover 
between batches, either adjustment of 
drill centres or the substitution of 
another head, can be made in a few 
minutes. 

The cast iron headstock has a 
flanged spindle housing to which the 
drill head is accurately located and 
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bolted. Drive to the 
head is from a spindle 
mounted in ball bear- 
ings and having a 
tanged end to engage 
directly the slotted end 
of the drill head driving 
spindle. The machine 
spindle is driven by a 
vee belt, totally enclosed 
in a detachable light 
alloy casing, from a 
1 h.p. motor running 
at 1,450 r.p.m. and 
mounted at the rear of 
the headstock. Cone 
pulleys furnish a choice 
of three spindle speeds: 
1,090, 1,450 and 1,930 
rp.m. “Stop” and 
“Start” push buttons 
are built into the head- 
stock. Variation of the 
height of the headstock 
is by means of a jack- 
screw through the pillar 
and a_ hand-operated 
pad bolt locks it in the 
adjusted position. The 
throat of the machine is 
6} in. 

Housed in the cast 
iron base is the hydro- 
pneumatic equipment 
and the necessary gear- 
ing for the 12in X 6in 
T-slotted table. Gears 
are lubricated by an oil bath and other 
working parts by means of a grease 
gun. The table control and the feed 
regulator are conveniently positioned 
at the right-hand front of the base, 
while the direct-on starter is at the 
rear. Two handwheels on the right of 
the base enable the rapid-approach 
control and the length of the stroke to 
be adjusted. Possible movement of 
the table is 2in and holes can be 
drilled to a depth of l4in. On the 
larger machine equipped with the A66 
adjustable centre head, the maximum 
and minimum distances between the 
table and the ends of the drill spindles 
are 10 in and 5 in respectively. 

Actuation of the table is by a hydro- 
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A—Control valve; B—Table feed valve; C—Machine cylinder; D—Machine table; E—Cycle valve; F—indexing 
cylinder; G—Cam; H—Rack; J—Table return valve; K—Ratchet pinion 


Diagrammatic arrangement of 3-station indexing equipment 


Machine equipped with 8-spindle gearless head and pneu- 
matically operated 3-station indexing fixture 


pneumatic system to give a semi-auto- 
matic cycle comprising a_ rapid 
approach, a feed stroke, and a quick 
return. Manual operation of the table 
control lever admits air to a Lang 
power cylinder and, through a rack 
and pinion gearing, the table is raised 
rapidly. When a predetermined height 
is reached the approach control brings 
a Lang hydraulic cylinder into action 
to control the feed stroke. The rate 
of feed is steplessly variable by means 
of the regulator which governs the rate 
of oil flow from the control cylinder. 
At the same time, oil is by-passed in 
the opposite direction to provide a 
quick return of the table when the 
table control is automatically released 
by a trip device. Lubrication of the 
power feed equipment is by means of 
a Norgren oil-fog lubricator in the 
power line. 

Illustrations show typical examples 
of these machines equipped with gear- 
less fixed centre heads and set up with 
indexing jigs. In the simpler, two- 
station, fixture the rotatable jig table is 
turned by hand through 180 deg to 
bring the work to the operational 
position. While at that station the 
work is being drilled, at the other 
station the finished work is unloaded 
and the fixture immediately reloaded 
ready to repeat the cycle. Automatic 
indexing is provided for the more 
elaborate three-station jig on the other 
machine. Using an eight-spindle head, 
two 0-120 in diameter holes are drilled 
in the workpiece, the holes are counter- 
sunk at both ends and finally they are 
reamed 0-125in diameter to finish. 
The work is stud-located in pairs on 
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the indexing table and makes two 
revolutions to complete. After loading, 
a workpiece is drilled; countersunk; 
unloaded, inverted and reloaded in the 
adjacent advanced position; counter- 
sunk; reamed; and unloaded. Thus, at 
each indexing, the operator unloads 
one finished component, inverts and 
repositions a part-finished piece, and 
loads the next blank in the vacated 


Geared, fixed centre, 23-spindie head 


position, Operation is effected by a 
Martonair cylinder reciprocating a rack 
engaged on a pinion fitted with a 
ratchet device to give a uni-directional 
intermittent rotation to the jig table. 
The operational diagram shows the 
indexing mechanism at the point where 
the indexing movement has been com- 
pleted and air is passing through 
control valve A and through valve B to 
cylinder C which is lifting the machine 
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table D. As the table rises it releases 
valve E which cuts the air supply to 
the indexing cylinder F and also 
exhausts that cylinder. When the 
machine table reaches its predeter- 
mined highest point for drilling, the 
machine automatically trips valve A 
and returns the hand lever to the 
“return” position. 

Air then passes through valve A to 


the left-hand end of cylinder F which 
moves cam G and rack H to the right 
or “reset” position. As it nears the 
end of its travel, the rack moves valves 
B and J to the right and air then 
passes through valves A and J 
to the upper end of cylinder C to 
return the table D, Approaching its 
lowest position the table opens valve E 
and stops the machine at the com- 
pletion of the drilling cycle. 


THE PAINTING OF STRUCTURAL 


inconspicuous Overhead charges 

that add to the cost of produc- 
tion is the maintenance of the struc- 
tural steelwork of buildings and 
outdoor equipment. In the past the 
painting of steelwork received scant 
attention and the common practice 
was to cover a new erection with a red 
lead primer and to follow with a top 
coat of any paint that happened to be 
available, Rising costs have made such 
a policy progressively uneconomic and 
a more scientific approach has become 
essential. 

To assess the relative values of 
protective schemes is not easy and 
cannot be effected rapidly. The British 
Iron and Steel Research Association 
and the British paint industry co- 
operated in four long-term investiga- 
tions, commencing in 1945. These 
involved priming paints, protective 
paints based on tars or bitumens, 
metallic coatings, and methods of 
surface preparation. 

Many hundreds of mild steel test 
plates were exposed on two sites. At 
Brixham a mild seaside atmosphere 
prevails and at Derby is a severely 
corrosive industrial atmosphere. Bare 


A NOT inconsiderable item of the 


steel corrodes about three times as 
quickly at Derby than at Brixham but, 
in contrast, the rate of paint break- 
down is more rapid at Brixham as a 
consequence of the longer periods of 
sunshine there. These investigations 
have begun to yield interesting results. 
Twenty of the pigmented priming 
paints under test gave better protection 
than the conventional red lead in 
linseed oil paint. All contained 20 per 
cent by weight of asbestine, and a 
marked superiority was shown by those 
in linseed oil medium Al, which 
formed a thicker film than paints in 
synthetic media. 

Of the paints pigmented with 
metallic powders, those containing 
aluminium powders were better than 
those including zinc powders. The 
aluminium paints were alkyd 
medium Bl, with basic lead sulphate 
or zinc oxide as a blending agent. 
They are lighter, more stable, flow 
more readily, dry more quickly and 
form a harder film than the usual red 
lead primer. If zinc oxide is the blend- 
ing agent they are non-toxic and can 
be applied by spraying. 

Nine varieties of metallic coatings 
were tested. Aluminium and zinc 


To re-commence the cycle, the hand 
lever is moved to the “start” position 
and air passes through valve A and 
valve E to cylinder F, first moving 
cam G to the left. Cam G withdraws 
a spring-loaded plunger which locked 
the indexing table and then moves 
rack H to index the table to a new 
position. At the end of its travel, 
rack H moves valves B and J to the 


Interior gearing of 23-spindle unit 


position shown on the diagram, com- 
pleting the indexing cycle. 

By the addition of a pneumatic valve 
and a cylinder the cycle can be made 
to repeat automatically. This method 
is usually applied only in cases where 
a hopper feed can be used. Under the 
more common conditions of manual 
loading, the semi-automatic cycle is to 
be preferred in the interests of safety 
to both operator and machine. 


STEELWORK 


coatings 3 mils thick were each better 
than the familiar hot-dipped terne 
coating 1 mil thick. As neither alu- 
minium or zinc coated specimens had 
failed by rusting to any significant 
extent after six years’ exposure, it is 
not yet possible to assess their relative 
merits, Paint flaking from hot-dipped 
zinc coatings was eliminated by the 
use of proprietary phosphating 
processes. 

Tar and bitumen paints in five cate- 
gories to a total of 54 varieties were 
investigated. Most gave results that 
were generally inferior to paints con- 
taining drying oils or synthetic resins. 

The results of these researches are 
published in the Third Interim Report 
of the Joint Panel JP/1 of B.I.S.R.A., 
a 40-page record including tables, 
charts and illustrations. It presents 
the latest and most comprehensive 
information on the subject of atmos- 
pheric corrosion and can be recom- 
mended to all engineers aiming to 
reduce maintenance costs and prolong 
the life of steel structures. The report 
is published by the British Iron and 
Steel Research Association, 11 Park 
Lane, London, W.1, and is available, 
price 5s. Od., post free. 
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THE OERLIKON ELECTROGYRO 


Its Development and Application for Omnibus Service 


high pressure, bottled gas or 

electric batteries, has been used 
from time to time in road vehicles. 
In Russia, its use has recently become 
more widespread as a matter of policy 
rather than because of direct technical 
advantage obtained. Battery-carrying 
two-wheel trailers were tried for buses 
in Germany, but apparently they are 
not a success, probably because of 
weight, cost and the time required to 
charge the batteries. The storage of 
mechanical energy by means of a fly- 
wheel was tried by Howell in 1870. 
He accelerated the wheel to 12,000 
r.p.m., and in this manner stored some 
375,000 ft-lb of energy, which was used 
to move a torpedo at 24m.p.h. for 
500 yards.' At about the same time, a 
carriage incorporating a large flywheel 
rotating about a horizontal axis was 
developed for the Czar’s train, and the 
stored energy was used to assist the 
train up hills. The design was not a 
success because of the rigid transmis- 
sion between the flywheel and driving 
wheels. 

An arrangement for the employment 
of the energy of a flywheel, charged at 
stops by a steam engine or electric 
motor, was patented by Lanchester? in 
1905. More recently, motor-generator 
sets incorporating flywheels have been 
used in the Southern Railways type 
Co-Co electric locomotives to move 
them when they stop between sections 


GS ics energy, in the form of 


of the third rail. In 1945, the Oerlikon 
Engineering Company of Zurich, in- 
vestigated the possibility of developing 
for city traffic, buses of a novel type that 
would offer the many advantages of 
electric traction, but would be capable 
of operation without continuous over- 
head supply. These investigations led 
to their carrying out trials with an 
electrically driven, energy-storing fly- 
wheel, now referred to as Electrogyro. 
Preliminary calculations had confirmed 
the feasibility of the idea, yet a con- 
siderable amount of development work 
along entirely novel lines was necessary 
before a solution, sufficiently attractive 
for service use, was found, Fig. 1. 
The main problems were the windage 
losses of the flywheel, the effects of 
the gyroscopic action of the flywheel 
upon the riding characteristics of the 
vehicle, and the provision of a cheap, 
simple and reliable electrical trans- 
mission between the flywheel and the 
road wheels. 


The flywheel 
The energy stored in a flywheel is 
proportional to the polar moment of 
inertia J lb-ft-sec? and the square of 
the angular velocity » rad/sec, so: 
2 
where Mk?, M~ W/g is the flywheel 
mass and & its radius of gyration. 
For a disc of constant cross section, 
with r, and r, as the inner and outer 


Electrogyro vehicles in operation it Yverdon 


radii respectively: 


2 2 
To increase the value of J as much as 
possible, most of the weight should be 
in the rim; this has been done in the 
Electrogyro flywheel. At the same time, 
care has been taken to ensure that the 
stress throughout the disc is uniform. 

When a flywheel rotates in a housing, 
a certain amount of the energy is lost, 
because of the unavoidable disc friction 
or windage. This energy is trans- 
formed into heat and may appreciably 
increase the temperature of the sur- 
rounding fluid. The disc friction loss 
is due to two actions that occur 
simultaneously: one is the actual 
friction of the fluid on the disc, which is 
relatively small, and the second is a 
pumping action. This action is due to 
the fact that fluid in contact with the 
disc, or near it, is thrown outwards, by 
the centrifugal action, and circulates 
back towards the shaft as shown in 
Fig. 3. 

The energy consumed by the disc 
friction depends upon the mass of the 
fluid that comes into contact with the 
disc per unit of time and the kinetic 
energy imparted to the fluid. In a 
given period of time, the mass of fluid 
coming into contact with the disc is 
proportional to the specific weight of 
the fluid y, the peripheral speed of the 
disc u, and its area, or D* where D is 
the diameter. The kinetic energy 


Fig. 
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varies with the speed squared, or wu’. 
Hence the friction h.p. is proportional 
to the product of these three factors 
and a coefficient. That is: 

Disc friction h.p. N,= D* 
However, allowance must be made for 
the additional loss due to the rim width 
e; this transforms the equation into: 

N, DCD +-5e) 

It is generally desirable to keep e¢ as 
small as practicable; and as a mean 
value, (D+5e)/D=1-1 can be used for 
a first approximation. Consequently: 

N,= 1-1 ky? D? 

The value of the factor k depends on 
the Reynolds number Re =uD/2v. Since 
u= wD/2, Re=[o(D/2)*]/v, where is 
the angular velocity and v the kinematic 
viscosity of the fluid surrounding the 
disc. The values of k as derived by 
Pfleiderer,? from tests with smooth 
discs, and from theoretical considera- 
tions, are plotted in Fig. 3. From this, 
it can be seen that ic is desirable to 
maintain a small gap, B, between the 
disc and housing, but it should be noted 
that the value of & rises again if B/D 
becomes smaller than about 0-012. 
Thus, for air at 70 degF, v= 1-64 10 * 
ft*/sec, so that if D=5 ft and n= 3,000 
r.p.m., that is, w=314 rad/sec, Re 
1:2«10’. If B/D—0-015, the value of 
k, obtained from Fig. 2, is 0:78 x 10~* 
and since, for air at 70 degF, y ~ 0-075 
Ib/ft®, N,=1-1 «0-54 10~* x 0-075 » 
785° x h.p. The con- 
stant value of 23°85 is introduced 
because the units employed are ft and 
lb, vis-a-vis k determined on the basis 
of metric units. 

This value of N, is unduly high, 
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Fig. 3. 


despite the fact that it rapidly becomes 
smaller as the flywheel speed is reduced 
when its energy is used to drive the 
vehicle. The obvious remedy is to 
reduce either u, which for the same 
energy storage will mean a_ heavier 
flywheel, or y. So far as the reduction 
of y is concerned, the employment of 
hydrogen is attractive, since it is 14:4 
times lighter than air, whilst its heat 
transfer coefficient is higher than that 
of air. On the other hand, its kine- 
matic viscosity is some 6°6 times 
greater than that of air. In the example 
already calculated, if the housing were 
filled with hydrogen, Re would be 
1-82 « 10%, so k=0-72 « 10° and conse- 
quently N,=2-08h.p. With the 5 ft 
diameter flywheel and no load, ‘the 
speed theoretically would fall from 
3,000 to 2,500 and 2,000 r.p.m. in 67 
and 165 min respectively. 

Hydrogen cooling is being increas- 
ingly adopted with turbo-generators of 
the highest power output. The employ- 
ment of hydrogen in this application 
has the additional advantage that it 


Fig. 4. The Electrogyro comprises a 14 ton flywheel and a squirrel cage motor generator with a water-cooled stator 
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Effect of flywheel clearance on windage losses 


increases the life of generator windings 
by reducing the oxidation of the 
cellulose-based insulation. Experience 
has confirmed that the reduction of 
ventilating and windage losses is of the 
order of 10 to 1. 

With the Electrogyro, it has been 
found possible to reduce the losses still 
further by using the hydrogen at a 
pressure below atmospheric. This can 
be effected without undue difficulty, 
since all the rotating parts are enclosed 
by a common housing. In addition, 
the gap between flywheel and housing is 
kept to a minimum. A further advan- 
tage secured by the use of hydrogen 
is a more effective disposal of heat 
Josses due to flywheel windage as well 
as to motor-generator losses, This is 
because the mean value of the heat 
transfer coefficient is approximately 
1-7 times that for air although, because 
of changes in the flow conditions, it 
varies with different configurations. 


Effect on suspension 
To obtain good riding qualities, a 
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ratio of a‘b--1-8 should be aimed art, 
where a and b are the distances between 
the centre of gravity and the front and 
rear axle respectively. Furthermore, 
it is advantageous for the wheelbase 
a+b to be not less than 0-6 of the 
overall length of the vehicle, and also 
for a~b~1-11,/M,, where IJ, is the 
moment of inertia of the sprung mass 
about the transverse axis through the 
centre of gravity, and M, the sprung mass. 

Consider, for example, a single-deck 
bus weighing 5°5 tons empty and 
9°5 tons fully laden. Assume that it 
has a 5 ft diameter flywheel weighing 
1,800 Ib and that the polar moment of 
inertia J about the axis of the flywheel 


is 292 lb-ft-sec’. Also, ft, 
b= 35 ft and 
32:2. 278 lb-sec*/ft for the empty 
vehicle, and —-1-5)2,240 
32:2 556 lb-sec*/ft in the fully laden 
condition. Since 


1,/M,, the value of J, is 13,000 and 
26,000 Ib-ft/sec* for the empty and 
fully laden conditions respectively. 
To ensure an acceptable degree of 


comfort, the natural frequency of 
vertical vibrations, that is, bounce, 
should not exceed about 90 c/min, 


whilst the pitch frequency should be of 
similar order and generally should not 
exceed about 100 c/min. This can be 
attained, for the vehicle under con- 
sideration, by making the front springs 
1:26 times stiffer than those at the rear. 
If a gyroscope is acted upon by an 
outside force which precesses the axis of 
spin at a rate w,, then the couple at 
right angles to it is Jww,, where, as be- 
fore, J is the polar moment of inertia of 
the disc about its axis of spin. With a 
static spring deflection of about 4 in, 
under full load, and a dynamic deflec- 
tion of lin at a natural frequency of 
90 c/min, the angular displacement is 
22 min. The resultant angular velocity 
w, is 0-0064 rad/sec. With these values, 
292/558 ft*®, and w 1007 at 
3,000 r.p.m., 80 that we, Two, 
1,800 5-23 « 314 0-0064/32°-2 585 
lb-ft. If the distance between the 
springs is 3 ft, the springs on one side of 
the vehicle will have an additional load 
of about 50 lb. This load will be re- 
duced as the speed of the flywheel de- 


Fig. 6. The Electrogyro and cooling system installation mounted 
under back-to-back seats 
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creases but will increase with the rate of 
pitching. If the flywheel rotates clock- 
wise and the bus front rises, so that the 
axis of spin is inclined backwards, then 
precession will increase the load carried 
by the off-side springs. 

Also of interest is the free oscillation 


of the gyroscope,‘ the frequency of 
which is given by: 
In 
f c/min, 


where n is the flywheel speed in r.p.m., 
1 ~ Mr,?/4, its moment of inertia about a 
diameter, and /, the moment of inertia 
of the sprung mass about the longi- 
tudinal axis through the centre of 
gravity. With the data given previously, 

292 x 3,000 

(87 +-278)(87 + 88-5) 

3,500 ¢/min 
for the empty condition. If the 
vehicle is fully laden, f= 4,680 c/min. 

Thus, resonance with the suspension 
might be encountered with the flywheel 
running at 57-7 and 57°5 r.p.m. respec- 
tively, which is scarcely of interest in 
service. However, osciilations about a 
horizontal axis, and resultant 
gyroscopic action, might lead to heavy 
bearing loads. Because of this, it is 
necessary to install the Electrogyro on 
flexible mountings in the chassis. 
These mountings also prevent the 
transmission of shock loads to the gyro 
when the vehicle is traversing rough 
terrain, and they permit a_ limited 
amount of preces- 
sional motion to 
take place freely. 

the 
installa- 


So far as 
electrical 

tion for this bus was 
concerned, it was 
most desirable that 
the vehicle should 
be fed from the city 
service, which car- 
ries three-phase 
current at 50 c/sec. 
Since it was un- 
desirable to limit 
unduly the number 
of supply points, 
their cost had to be 
kept to a minimum. 


Fig. 5. 
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Therefore it was decided to adopt 
A.C. supply throughout, thus elimi- 
nating the necessity for rectifiers and 
their control equipment. In addition, 
squirrel-cage type motors, both to 
drive the flywheel and for vehicle 
propulsion, were considered attractive 
because of their unsurpassed simplicity 
and consequently economy both in 
first cost and subsequent maintenance 
expenses. In fact, it was fully appreci- 
ated that, in certain circumstances, the 
employment of gyrobuses was only 
justified if the total installation cost was 
substantially lower than that of the 
installation necessary for trolleybuses. 
For this reason, the layout of the 
electrical components was of critical 
importance. In fact, considerable in- 
genuity, based on the great experience 
of these manufacturers in the field of 
main line railway A.C. electrification, 
notably in Switzerland and France, was 
shown in regard to the layout of the 
electrical components of the vehicle. 


Gyrobus equipment 

The final solution of the various 
fundamental problems already outlined 
has called for a considerable amount of 
original and highly ingenious develop- 
ment work for which the Swiss industry 
in general, and Oerlikon in particular, 
are justly famed. Two gyrobuses, each 
carrying a total of 35 seated and 35 
standing passengers, have been running 
in regular service, since September, 


An Electrogyro unit for a bus 
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1953, over a 2°8 mile long route at 
Yverdon in Switzerland. Also, twelve 
vehicles have been put into service 
recently at Leopoldville in the Belgian 
Congo. A further three gyrobuses, for 
a 4:8 mile long route from Ghent to 
Merelbeke, are at present in course of 
construction for the Société Nationale 
des Chemins de Fer Vicinaux. 

The gyrobus for the Ghent-Merel- 
beke route is shown in Fig. 2. This 
vehicle weighs 11 ton, when ready for 
operation, and carries 35 seated and 
about 35 standing passengers. Its 
fully laden weight is 16-5 ton. The 
flywheel is 5ft 4in diameter and is 
mounted, with its axis vertical, under 
back-to-back seats near the centre of 
the vehicle. The flywheel, which weighs 
15ton, is forged from chromium 
nickel molybdenunt alloy and is directly 
coupled to a _ squirrel-cage motor, 
Figs. 4 and 5. Both the motor and the 
flywheel are accommodated in a sealed 
housing filled with hydrogen at a 
pressure of about 10 Ib/in*® absolute. 
The shape of the flywheel was chosen to 
give maximum energy storage capacity 
for a given weight and maximum speed. 

When running at maximum speed, 
the flywheel stress is only about 30 
per cent of the ultimate tensile stress of 
the material. The ratio of the weight 
of the laden vehicle to that of the 
flywheel is about 10:1; this is considered 
by the makers as a generally desirable 
value. A 50 cycle motor-generator is 
directly coupled to the flywheel and its 
speed cannot be increased above 3,000 
r.p.m. By the employment of an 


Fig. 7. Electrogyro vehicles for Leopoldville in the course of construction 
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Flywheel speed — rpm 


6 
Time — he 


a With hydrogen at 10 Ibjin* abs. 
b With air 
Fig. 8. Effect of windage losses on the speed 
of the Electrogyro 


intermediate gearbox, the flywheel 
speed could be increased, but the cost 
and weight of such a box might offset 
the advantages gained. 

The shaft of the three-phase induc- 
tion motor-generator is flanged directly 
to the flywheel and the complete 
assembly is carried by three ball bear- 
ings, one of which reacts the axial 
thrust. Hydrogen is circulated, in the 
manner indicated by the arrows in 
Fig. 4, by a small centrifugal impeller 
attached to the flywheel. The windage 
of the flywheel also effectively assists 
the circulation. To ensure efficient 
motor-generator rotor cooling, as well 
as to facilitate the circulation of hydro- 
gen through the assembly, the squirrel- 


cage bars are of tubular form so that 
the gas can pass through them. Windage 
losses have been kept to a minimum 
by shaping the housing to follow 
closely the contours of the flywheel. 
The average value of the ratio B/D 
where B is the gap and D the flywheel 
diameter, is about 0:0175. 

A water jacket is incorporated round 
the housing of the motor-generator. 
The coolant is circulated through a 
radiator installed in conjunction with 
an electrically driven fan that runs at 
1,500 r.p.m. This fan and radiator 
assembly is mounted beneath the 
floor, close to the Electrogyro, Fig. 6. 
Two small containers in the flywheel 


. housing carry silica gel to absorb 


any moisture that might have been 
enclosed in the unit during assembly. 
A vacuum gauge is mounted directly 
on the housing. 

The complete assembly weighs about 
2-9 ton and is carried on four flexible 
mountings on the chassis. These 
mountings comprise rubber blocks in 
which there are steel helical spring 
inserts. The correct proportioning and 
positioning of these mountings is of 
considerable importance so far as their 
reactions and consequently their life is 
concerned. They must be fairly 
flexible and should be positioned in the 
plane of the centre of gravity of the 
assembly. In earlier buses, standard 
vehicle components, modified to carry 
the Electrogyro, were employed, but 
in the latest vehicles the chassis has 
been designed specifically for this 
application, so the members are suitably 
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Fig. 9. Power and time required to acceler- 
ate the Electrogyro 


shaped to accommodate the flywheel 
housing, Fig. 7. 

The energy stored in the flywheel 
running at 3,000 r.p.m, amounts to 
24 « 10° ft-lb or 9kW-hr. Under zero 
load conditions, it takes about 12 hours 
for the wheel to slow down to standstill; 
the rate of loss of speed, and with it of 
available energy, are indicated in 
Fig. 8. From this it can be seen that 
the speed decreases more rapidly than 
indicated by the simplified theoretical 
analysis. However, in this analysis 
it was assumed that the flywheel was of 
simple disc form, so undoubtedly the 
more complicated shape of the actual 
flywheel, together with the effect of the 
motor-generator rotor, are responsible 


Fig. 11. The three-motor propulsion unit. 
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for higher windage losses. The actual 
windage and bearing losses are about 
6 h.p. at 3,000 r.p.m. 

Us2J a8 a motor, the motor-generator 
runs from a 500 volt supply, but to 
limit the maximum current to 350 amp, 
the circuit incorporates a series choke 
coil and parallel condensers. These 
inyprove the power factor at small slip, 
and improve torque and acceleration 
characteristics near the synchronous 
speed. The acceleration characteristic 
of the flywheel is shown in Fig. 9. 

In the desirable range of operation, 
which is 2,000 to 2,950 r.p.m., the rate 
of charge is about 1 kW-hr per 20 sec, 
and is at an average efficiency of 70 
per cent. The increase in flywheel 
speed is directly proportional to time 
up to about 2,700 r.p.m., but it takes 
about two minutes to increase the speed 
from 2,000 to 2,925 r.p.m. So far as 
charge time is concerned, the nominal 
maximum speed of 3,000 r.p.m. is in 
the range of diminishing returns. The 
circuit has been designed to ensure 
that the power absorption increases 
slightly with increasing speed, Fig. 9, 
before falling off again with improved 
power factor. This avoids undue 
shock loads being imposed upon the 
nains 
The Electrogyro can be fed from the 
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With the flywheel running at 3,000 r.p.m., the 


output speeds in stages | to Vi respectively, are: 605, 975, 1,500, 1,950, 2,420 and 3,000 r.p.m. 


Electrical circuit diagram of the Electrogyro and charging point 
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Fig. 10. On the right-hand side of the 
driver is the voltage control lever mounted 
on the dash 


normal 220V, three-phase supply 
throughout the night so that the vehicle 
is ready for operation in the morning. 
In this way, it can be kept running at 
about 2,900 r.p.m.; the current con- 
sumption in these circumstances is 
about 65 kW. With the same supply, 
it would take 25 min to accelerate the 
unit from zero to 2,500r.p.m. For 
the final charge, the bus can be moved 
to the nearest main charging point. 

When the induction motor is em- 
ployed as a generator, its excitation 
current is supplied by static capacitors 
connected in ten steps. The flywheel 
speed, of course, determines the 
frequency and the magnetic character- 
istics of the generator. 

A certain minimum capacitance, de- 
pending on the flywheel speed, is 
required to bring the circuit consisting 
of the generator and condensers into 
resonance and thus to boost the residuai 
generator voltage, that is, to excite the 
generator. The voltage fed to the 
motor is controlled by varying the 
amount of capacitance connected to 
the circuit. This action is similar to 
fuel supply regulation in normal buses, 
and its effect is to control the torque 
output of the motor, Fig. 10. The 
voltage fed to the motor is limited to 
the maximum safe value by a special 
device. Metallized paper condensers 
are employed and appreciably improve 
the overall reliability of the scheme. 

The propulsion motor consists of 
three units, all of the squirrel cage 
induction type, assembled in a com- 
mon housing, Fig. 11. All the motor 
armatures are coupled together through 
1:24:1 reduction gears. Each motor 
can be made to run at different speeds 
by a foot control that operates a switch 
to vary the number of poles in action. 
Over a wide range of speed, the power 
output of each motor is about 100 h.p. 
The driver effects motor and pole 
changes, during acceleration, by depres- 
sing a pedal with his right foot. He 
presses the pedal down once, to effect 
a pole change, and then again for a 
motor change, and so on, a total of 
six depressions being required to bring 
the vehicle up to full speed. Similarly, 
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Fig. 14. Performance of a fully laden 

level ground 
when slowing down, the driver must 
depress a pedal on his left, again six 
times, before coming to a stop from 
top speed. The motion of the pedals 
is transmitted hydraulically to the 
control gear under the rear seats. 
Road speeds of recently - supplied 
vehicles with the motor arrangement 
shown in Fig. 11, are as follows: 


Motor 2Zpoles 4poles poles 
m.p.h. m.p.h. m.p.h. 
31 15°55 
2 y 6°25 
3 20 10 


With the squirrel cage type of induction 
motor, all the losses occur within the 
motor, whereas with a wound rotor 
induction motor, using a starting 
resistance, most of the starting losses 
are external. Because of this, a small 
motor-driven blower to provide forced 
ventilation is mounted on the traction 
motor of the Electrogyro. The layout 
permits regenerative braking, the cur- 
rent being fed back to the Electrogyro. 
This not only increases the interval 
between charging, but also appreciably 
reduces brake wear. 

When the left pedal is actuated to 
effect the regenerative braking, the 
vehicle drives the motor at a greater 
speed than the synchronous speed of 
the Electrogyro. This reverses the sign, 
or direction, of the rotor tension and 
current. Thus, the unit is converted 
into a dynamo feeding the Electrogyro. 
It should be stressed that regenerative 
braking with this type of motor is only 
possible so long as the motor is con- 
nected to a source at a constant voltage 
and frequency. Disconnecting the 
motor and connecting the stator to a 
resistance results immediately in loss of 
current, since the machine is not 
self-exciting. When the motor is over- 
driven relative to the generator, its 
brake torque is represented by curves 
which are, in effect, a mirror image of 
the torque curves, Fig. 14. 

A 12 volt battery is provided for 
lighting as well as for the control and 
signal circuits. The battery is charged 
either by a dynamo, belt-driven from 
the motor output shaft, or from a dry 
type rectifier installed at each charging 
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point for the 

Electrogyro. Com- 
| pressed air for the 

rake system is sup- 
| plied by a motor- 
driven reciprocating 
compressor, which 
is operated while 
the Electrogyro 
rotor is accelerated 
at the charging 
point. cardan 
shaft transmits the 
drive from the pro- 
pelling motor, which 
| is mounted at the 
extreme rear. The 
condensers and the 
control gear are 
under the rear seats, 
and the compressor 
is under the dash, 
adjacent to the front door. Two com- 
pressed air vessels are mounted on the 
chassis frame in front of the Electrogyro, 
Fig. 7. 

The charging point, the circuit 
diagram of which is shown in Fig. 12 
consists of a pole with an outrigger at 
the top. In the pole, the choke coils L, 
the cut-in switch R and the battery 
charging rectifier are housed, The 
outrigger carries the feed contacts | 
to 3. When the gyrobus comes in for 
a charge, the overhead contacts P are 
lifted by an air-operated piston until 
they touch the dead contacts on the 
outrigger at the top of the pole. Then, 
two auxiliary contacts are swung 
sideways to touch a small outrigger 
about half way up the pole, at p. These 
earth the vehicle and actuate the main 
switch R by switching the battery 
feeding current through the contacts p: 
this cuts in the main current supply to 
the Electrogyro E, as well as the 
current for charging the battery. 

The Electrogyro circuit incorporates 
a voltmeter V as well as a frequency 
meter f. Both are fitted on the instru- 
ment panel on the 
dash. The other 
components on the 
diagram the 
voltage regulator 
lever /,, the con- 
tactor c, and its 
condensers C. Ori- 
ginally, the lever 
/, was mounted on 
the dash and moved 
in a vertical plane, 
but in more recently 
manufactured ve- 
hicles it is mounted 
under the steering 
wheel and moves in 
a plane parallel to 
that of the wheel. 
The voltage, and 
therefore the torque 
is increased by pul- 
ling the lever to- 
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the contactor switch C, actuated 
by the two pedals P, and P, and 
the hydraulically operated pistons 
and ratchet wheel r. The third pedal, 
P,, applies the wheel brakes. Each 
charge point, even with a transformer, 
costs only about one-eighth of the price 
of one mile of trolleybus overhead gear. 
This, and low maintenance expenses, 
are the main advantages of the gyrobus, 
although at present the first cost of the 
vehicle is higher than that of a similar 
size of trolleybus. The overall efficiency 
of the vehicle, in terms of power 
input at the charging point to power 
output at the wheels, amounts to about 
50 per cent. 


Operating experience 
Tractive effort and resistance data 
of the latest vehicles are plotted in 
Fig. 13, the tractive resistance being 
determined from: 
2 
R= W(17 4.0:2V) + Cy 0:26» 
Ib 
where V is velocity in m.p.h., Cy the 
drag coefficient, in this instance equal 
to 0-8, and A the frontal area, which 
is 73ft*. The resultant maximum 
acceleration is plotted in Fig. 14. It 
can be seen that the motor is of a size 
such as to ensure that when the Electro- 
gyro is fully charged, a mean accelera- 
tion of 1 m.p.h./sec is obtainable up 
to a speed of 30 m.p.h. The tractive 
effort curves show that the torque 
rises as the speed increases until the 
peak value is reached; then it rapidly 
decreases with further increase of speed. 
This means that when the vehicle is 
negotiating gradients the driver has to 
change down more frequently than 
with diesel-engined vehicles, with which 
the torque in each gear increases as the 
speed decreases over a fairly large 
range. However, as the vehicles are 
mainly intended for operation over 
level routes, this feature is of secondary 
importance. In fact, since the tractive 
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effort curves are almost parallel to the 
curves of tractive resistance, the 
acceleration in each gear is almost 
constant. 

With four 10 sec stops per mile, 
average speeds of up to 14 m.p.h. have 
been obtained, although scheduled 
speed, of course, depends upon traffic 
conditions as well as the frequency of 
stops along the route. In general, the 
scheduled speed is about 10 per cent 
lower than that obtained with trolley- 
buses. This is mainly owing to the 
time required for recharging. The 
maximum permissible intervals between 
recharging are determined by the fact 
that the energy drop between charging 
points should be not too great, other- 
wise the time required for charging is 
too long. Also, an unduly large 
reduction in flywheel speed means a 
drop in frequency and with it a reduc- 
tion of maximum speed of the vehicle. 
A reduction in flywheel speed from 
2,950 r.p.m., at which speed the stored 
energy amounts to 8 7kW-hr, to 
1,800 r.p.m., releases 5:5 kW-hr which, 
on a level run without stops, would 
enable the fully laden vehicle to travel 
about 5 miles. 

Under actual operating conditions 
this amount of energy is used up after 
about 1°5 miles. The general relation- 
ship between the mileage done by a 
fully laden vehicle, using 75 per cent 
of the stored energy and slowing the 
flywheel down to half of its maximum 
speed is plotted in Fig. 15. The dis- 
tance between stops is assumed to be 
1,000 ft and the maximum speed 25 


AUTOMOBILE 
ENGINEER 


5 
{900 
0 100 200 300 
Distance run per charge — per cent 
Fig. 15. Effect of maximum speed, weight 


and distance between stops on mileage 
between charging points 


m.p.h. From these curves it can be 
seen that this type of vehicle is most 
suitable for runs on the level, with 
infrequent stops and in relatively light 
traffic The weight of the vehicle 
should be kept to a minimum unless it 
is practicable to recharge more 
frequently. 

Since a period of about 20 sec is 
required to accelerate the flywheel to 
increase by 1kW-hr the amount of 
energy stored, about 2min will be 
required to accelerate it from 2,000 to 
2,950 r.p.m. This is well within the 
capacity of the terminals. In practice, 
the distance between charging points 
is determined by the time available for 
charging. If 40 sec is accepted as a 
reasonable period, the charging points 
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must be spaced at intervals of 0-75 to 
1-25 miles. 

The Yverdon route is about 2:8 
miles long. A_ charging point is 
provided at each terminus as well as 
at an intermediate station on the route. 
The distance between stops is about 
0-25 miles and the current consumption 
is 3-5 kW-hr/mile. In Leopoldville the 
distance between stops is between 0-44 
and 0-69 miles, and the charging points 
are spaced at intervals of 1 to 1°25 
miles. When the distance between 
stops was changed to one every 0°625 
miles, the consumption was reduced 
to 2°5kW-hr/mile. The Ghent route is 
5:3 miles long with stops every 0:31 
miles. A scheduled speed of 13 m.p.h. 
is maintained and the estimated current 
consumption is 3:5 kW-hr/mile. 
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SAFER CHROMIUM PLATING 


“THE chromium plating process is 
usually associated with certain 
hazards. Thus, the baths used contain 
rather concentrated’ solutions of 
chromic acid as well as small per- 
centages of other chemicals. High 
cathode current densities are required, 
and a large volume of hydrogen is 
liberated during plating, while oxygen 
is evolved at the anodes. These gases 
are produced in the form of multi- 
tudinous bubbles, which burst violently 
at the surface of the concentrated acid 
solution, throwing out a fine mist of 
droplets which may be carried a con- 
siderable distance. This mist is both 
corrosive and toxic, and it may 
adversely affect other plating processes, 
as well as causing damage to neigh- 
bouring buildings and their contents. 
In general, an exhaust ventilation 
system is necessary continuously to 
remove the mist as it is formed, and the 
quantity of air exhausted for this 
purpose can be quite large. For 
example, to carry away the mist formed 
in a 2,000 gallon tank installation an 
exhaust rate of as much as 10,000 ft*/ 
min may be required, with consequent 
heavy costs both in capital installation 
and in the power consumption of the 
electric motors. Furthermore, even 
with the most efficient ventilating 


systems it is not always possible com- 
pletely to obviate the mist formation, 
particularly with wide tanks and where 
there are strong draughts. There is 
also always a strong corrosion problem 
in the ducts of the ventilating system, 
which become coated with condensed 
corrosive salts. Furthermore, since the 
loss of chromic acid through mist and 
spray can amount to as much as 30 per 
cent of the total acid used, a consider- 
able additional expense is involved, as 
well as a health hazard. 

For all these reasons it is particularly 
interesting to learn that a new surface- 
active fluorinated hydro-carbon agent 
called Zeromist, which is now avail- 
able, has the property of creating a 
thin, safe foam blanket during opera- 
tion which completely stops the evolu- 
tion of chromium spray. The product 
comes in the form of tablets and its use 
is said to save up to 70 per cent of 
the chromic acid and greatly reduce 
the carry forward of chromium solu- 
tion on the racks as well as almost 
completely eliminating the toxic and 
harmful chromium spray. It is not 
affected by the anode and cathode 
current densities normally used in 
decorative chromium plating (for 
deposits up to 0-00lin). The initial 
quantity needed varies according to the 


operating temperature of the solution 
and lies between 14 lb and 31b for 
each 100 gallons of chromium solution. 
Because of its extreme stability and the 
fact that it is lost from chromium 
plating solutions solely as a result of 
drag-out, the rate of consumption of 
Zeromist once the initial addition has 
been made is remarkably low. It is, 
therefore, economical in use. 

The availability of Zeromist, from 
the Electro-Chemical Engineering Co. 
Ltd., of Weybridge, Surrey, is a very 
important step forward from the point 
of view of health and safety control for 
factory staffs in localities where 
chromium plating is going on. It is to 
be hoped that it will be widely used as 
it provides such an excellent means of 
eliminating what has been both an 
expensive and dangerous hazard of the 
standard chromium plating process in 
the past. 

Furthermore, important savings will 
be possible in both capital and operat- 
ing charges involved in the installation 
of a ventilation system which, while 
still as yet required by the Factory Act, 
can clearly now be of smaller capacity. 
There will also be a saving of fuel since 
there will not be the same loss of 
heated air, and expensive scrubbing 
apparatus can also be eliminated, 
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many other parts of the world, 

where there are good, long- 
distance trunk roads, the competition 
beween railways and road transport is 
keen. This is a good feature not only 
from the point of view of the econ- 
omies of these countries, but also in 
that it is a stimulant to progress in 
both the road transport and railway 
industries. It would appear that long- 
distance transport of loads of high 
density, such as iron ore or coal, will 
remain for at least many years to come 
in the hands of the railway under- 
takings. However, the shorter the run, 
the higher is the proportion of the total 
transit time that is wasted in trans- 
ferring the load from the railway to 
the road vehicle. Also, there is a 
danger of damage to the goods during 
the transfer. The railways have 
directed considerable effort towards 
overcoming these problems, although 
even when the solution is found, there 
still will remain the difficulty of cutting 
down the time wasted and the liability 
to damage in shunting and making up 
trains. 

The German State Railways have 
made a number of different approaches 
to the problem of saving time in 
delivering goods from the railway to 
the ultimate destination. The simplest 
solution of all is to modify a more or 
less conventional railway wagor: so that 
it can run on the road. This is done 
by bolting pneumatic tyred road 
wheels to the outer faces of the four 
wheels of the railway wagon, Fig. 1. 
On this vehicle, the road wheels, which 
are equipped with Continental, 12-00- 
22 HD Super tyres, can be fitted in as 
little as ten minutes. The truck carries 
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ROAD TRANSPORT FOR RAILWAYS 


Some of the Latest Developments of the German State Railways 


Fig. 2. This wagon has a retractable road-wheel undercarriage, and the railway bogies and 


buffers can be removed. 


In this illustration, only the rearmost pair of jacks, for lifting the 


vehicle to change from railway to road wheels, is fitted to the vehicle 


9 metric tonnes and weighs 7-2 tonnes 
empty. At the front, it has one turn- 
table bogie with a single pair of wheels, 
and at the rear there is a fixed bogie, 
also with a single axle. The road 
wheels, of course, are of larger 
diameter than the railway wheels and 
are bolted on while the truck is on the 
railway lines. A conventional drawbar 
frame is fitted so that a tractor can be 
hitched to the truck to tow it off the 
end of the lines on to the road and to 
its final destination. When the road 
wheels are not in use, they can be 
stowed on racks underneath the 
wagon; alternatively, spare wheels can 
be kept in railway depots. 

This arrangement has the advantage 
that the load remains in the wagon 


Pig. 1. 


In this illustration, one pair of road wheels is shown bolted to the railway wheels 


and the other pair is stowed in the rack just in front of the rear wheel bogie 


throughout the whole of the journey, 
so there is neither waste of time nor 
any possibility of damage due to 
handling between the railway and road 
vehicles. The disadvantage is that, to 
meet the legal requirements with 
regard to buffer loads, the vehicle must 
be very robust and therefore relatively 
heavy. Moreover, so far as road 
transport is concerned, the buffers, 
railway axles and wheels represent so 
much dead-weight. 

Another type of vehicle has been 
developed by the German State Rail- 
ways to overcome the disadvantage of 
having to carry the railway under- 
carriage and buffers on the vehicle 
when it is travelling on the road, It 
has a retractable road-wheel under- 
carriage and removable railway bogies. 
The buffer assemblies are also 
mounted on the railway bogies, so they 
are not carried on the truck when it 1s 
on the road. This vehicle weighs 22-4 
tonnes when laden for rail transport, 
and carries a 104 tonne load.. Metz 
11-00-20 eHD Super tyre equipment is 
used. Single-axle bogies are employed 
both for the road and the railway 
wheels. 

To transfer the vehicle from the 
railway to the road, four hand-operated 
hydraulic jacks are fitted, two at each 
end, Fig. 2, and extended to take the 
weight of the truck. Then, two small 
diameter flanged wheels at each end, 
mounted on legs that are swung 
inwards to retract the wheels, are 
lowered until the legs are vertical and 
the wheels on the rails. These prevent 
the buffer and bogie assemblies from 
pivoting about the axles and falling 
outwards as the vehicle is lifted clear 
of them. When the vehicle has been 
lifted, the railway bogies are wheeled 
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Left; The Henschel 145 TS tractor used to tow the semi-trailer, which has a removable rear bogie. 
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Right: where the space behind 


the vehicle is limited, the rear bogie can be folded to facilitate removal or stowage 


away. Then the road wheel under- 
carriage is lowered and locked. Next, 
the hydraulic pressure in the jacks is 
released, the vehicle lowered until the 
road wheels take the weight, and the 
jacks are stowed in their racks. Finally, 
a drawbar is attached to either end to 
tow the vehicle away, The road-wheel 
bogies are turntable-mounted and 
either one can be locked, according to 
which end the drawbar is fitted. This 
arrangement has the disadvantage that 
the vehicle still has to be strong enough 
to react the compressive loads from the 
buffers. 

All the disadvantages so far men- 
tioned can be obviated simply by 
loading a road vehicle on to a railway 
wagon. However, it is necessary to 
have suitable loading quays or ramps 
so that the vehicle can be driven on, 
otherwise time is wasted in slinging 
the vehicle with a crane. For driving 
directly on to the railway wagon, semi- 
trailers are best, particularly for load- 
ing on from the side of the railway 
truck, since they are more manceuvr- 
able than lorries. Moreover, the 
tractor does not have to be transported 
with the load, and this represents a 
saving in capital equipment. The main 


disadvantage of this method of trans- 
port is that either expensive low- 
loading platform-wagons must be 
employed or the height of the road 
vehicle must be severely restricted. 

To overcome these difficulties, a 
semi-trailer with a removable rear 
road-wheel bogie has been designed. 
The semi-trailer is manufactured by 
E. H. V. Lienen G.m.b.H., of Bochum, 
and the tractor is a Henschel 145 TS 
unit, Fig. 3. In the laden condition, 
the vehicle weighs 254 tonnes and in 
the unladen condition it weighs 
9 tonnes. When the vehicle has been 
driven on to the railway wagon, four 
hydraulic jacks, built into the sides of 
the trailer, are extended to support the 
body—the hydraulic power is furnished 
by the engine-driven pump on the 
tractor. Next, the tractor is driven 
clear and the bogie withdrawn to the 
rear. For economy in space, the bogie 
frame can be folded as shown in Fig. 3. 
To facilitate manceuvring the bogie as 
it is withdrawn, both axles can be 
steered hydraulically. 

Mounted on swinging links on the 
rear end of the bogie is a cross shaft, 
on each end of which is a bobbin. 
Before the bogie is removed from 


under the trailer, this shaft is swung 
down and locked with the bobbins 
firmly in contact with the rear wheels. 
A worm wheel on the centre of the 
cross shaft meshes with another on the 
end of a crank handle, which is turned 
manually to drive the wheels to take 
the bogie away. Since the worm drive 
is irreversible, it is impossible for the 
bogie to get out of hand on an incline. 
After the bogie and tractor have been 
removed, the jacks are retracted to 
lower the body on to the platform of 
the railway wagon. The bogie has 
eight wheels and two axles, and is 
equipped with Veith B.F. Goodrich 
11-00-20 eHD tyres. 

The principle of loading containers 
from road vehicles on to railway trucks 
and vice versa has been applied in 
most parts of the world for many years. 
However, it is not without its dis- 
advantages: cranes and slings must be 
available for effecting the transfer; 
moreover, loading and unloading from 
the road vehicle may take a long time. 
To overcome these disadvantages, the 
German State Railways have intro- 
duced a special semi-trailer vehicle for 
containers, Fig. 4. The semi-trailer is 
equipped so that the container can be 


Fig. 4. This Magirus Deutz tractor and Ackermann trailer combination has been designed to carry containers for transport by rail and road. 
The container shown in this illustration is for flour 
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transferred without a crane either to 
the ground or to a railway wagon. For 
certain applications, the contents of the 
container can be unloaded from the 
road vehicle by side or end tipping, 
and the containers can be designed so 
that they can be filled by means of 
hoppers. 

A Magirus Deutz tractor is used and 
the semi-trailer is an Ackermann unit, 
designed to carry a 5 tonne container. 
At the rear end of the semi-trailer is a 
four-wheel bogie. The wheels are 
mounted in pairs on the ends of two 
short axles installed one on each side, 
with their axes in line. Each axle is 
mounted at its centre on a semi- 
elliptic spring, which thus is between 
the wheels. Continental 8-25-20 eHD 
tyres are employed. 
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The container is equipped with four 
small wheels, which rest in channel 
section runners on the semi-trailer. 
The frame that carries the runners can 
be tipped to either side or to the rear. 
Also, it can be raised about 10 in by a 
hydraulic jack, and tipping can be 
effected from the elevated as well as 
the normal position. This feature is 
incorporated so that the runners can 
be raised to a level higher than the 
railway truck platform on to which the 
container has to be loaded. Thus, the 
container does not have to be lifted or 
hauled on to the railway truck. For 
side tipping, the runners are turned 
through 90 deg in a horizontal plane, 
so tipping is always effected over the 
rear end of the runners. 

A hydraulic jack is mounted in a 


channel between the runners to draw 
the container on to or let it down off 
them. The connection between the 
hydraulic jack and the container is of 
interest. Parallel to the ram and 
attached to it is a longitudinal frame. 
This frame carries two sprockets, one 
at each end, with their axes horizontal 
and at right angles to the frame. An 
endless chain is assembled over the 
sprockets, and the whole assembly is 
housed, together with the jack, in the 
channel. The lower strand of the chain 
is anchored to the base of the channel 
and the upper strand carries the con- 
necting link to the container. Thus, 
the distance travelled by the container 
is twice the movement of the ram, 
This enables a relatively short jack to 
be employed. 


CAST 


Methods 


THE problem of removing and the 
disposal of cast iron swarf, heavily 
contaminated with cutting oil, from the 
workheads of high-speed repetition 
machines at one of the Detroit plants 
of the Chrysler Corporation has been 
successfully solved by the use of 
Spiratube flexible ducting. A group of 
26 lathes in this factory is permanently 
engaged, 16 hours per day, in machining 
brake drums for motor vehicles. Car- 
bide tools are used on the cast iron 
stock, which has a Brinell hardness in 
the range 160-223. Approximately 
84 0z of metal is removed from each 
drum, and the disposal system has to 
convey and collect more than one ton 
of highly abrasive swarf every day. 

The chips are removed through large- 
bore tubes by vacuum of the order of 
6 in water gauge induced by a 40 b.h.p. 
electric fan. They are conveyed to a 
cyclone-type collector, where they are 
baffled to reduce their velocity before 
being allowed to fall into a water bath 
at the collector base. 

Originally the main removal trunks 
of 12 in internal diameter were made 
entirely of sheet metal tubing. It was 
found, however, that even with tube of 
$ in wall thickness, a tube life of only 


IRON SWARF REMOVAL 


Employed by Chrysler Corporation 


about two months could be expected 
at the bends where directional changes 
of the air/chip mixture took place. 
Owing to the abrasive nature and high 
velocity of the chips heavy erosion 
occurred at these bends. 

Lengths of Spiratube flexible ducting, 
having a Neoprene impregnated wall 
presenting an unbroken Neoprene 
surface to the bore, were substituted 
for the rigid metal at the critical bend 
positions. It was found that this 
material was practically abrasion-proof, 
and after two years service there was no 
appreciable deterioration of the flexible 
sections. 

Ducting of various diameters, ranging 
from 4} in I.D. at the workheads of 
the individual lathes to 12in LD. at 
the main chip ducts, is used. Remov- 
able annular sheet metal shrouds 
surround the brake drum at the work 
position. The 4}in. Spiratube is 
connected to the chip take-off point 
near the rim of each shroud, and has its 
bore axis disposed at a tangent to the 
periphery of the brake drum. The 
chips are evacuated from the work 
face, conducted through vertical risers 
into the overhead main ducts and 
thence to the collector, Thus the 


system occupies no floor space at all 
in the machine shop proper; the actual 
collector is sited away from the produc- 
tion area, 

Spiratube is now available in the 
United Kingdom. It is being manu- 
factured by Flexible Ducting Ltd., 
Maryhill, Glasgow. The ducting con- 
sists of a pre-formed, pre-pitched 
continuous spring wire helix secured 
between overlapping plies of a variety 
of multi-coated fabrics. Full details are 
given in a booklet issued by the 
Company. 

Spiratube has a stable cross-section 
under all operating conditions and will 
tolerate 90 deg bends of radius equal 
to the duct diameter without bore 
diminution. It also possesses good gas 
flow characteristics in conjunction with 
extreme lightness and flexibility. As 
is generally known, Neoprene is highly 
resistant to attack from cutting and 
other oils, while owing to the helical- 
wound spring wire immured in the 
tube, Spiratube will withstand sub- 
atmospheric pressures without any 
sacrifice of the properties that allow it 
to be easily cut and joined by simple 
clamps to sections of rigid tubing to 
give long life under severe conditions. 


LOW-VISCOSITY LUBRICANTS 


HE benefits to be derived by 

reducing the viscosity of the lubri- 
cant in a compression ignition engine 
have been investigated by the Motor 
Industry Research Association under a 
wide range of loads, speeds, viscosities 
and temperatures. In the report of the 


Department of Scientific and Industrial 
Research summarizing this study, it is 
stated that fuel consumption can be 


reduced by using an oil of lower 
viscosity, by raising the temperature at 
which the oil is supplied to the bearings, 
or by a combination of both methods. 

By the use of 5W grade oil (the 
thinnest crankcase oil in the S.A.E. 
classification) instead of the S.A.E.30 
grade, the fuel consumption was 
improved by about 4 per cent at full 
throttle, rising to about 9 per cent at 


quarter throttle. Replacing S.A.E.30 oil 
by S.A.E.10W gave improvement of 
2 per cent and 6 per cent at full and 
quarter throttle respectively. 

An increase of 25 deg C in oil 
delivery temperature can reduce fuel 
consumption by 3 to 4 per cent on 
variable throttle running. This saving 
is dependent upon load and falls to 2 
per cent at full load. 
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AXLE SHAFT MANUFACTURE 


An Electric Upsetting and Press Forging Production Unit 


of 140 per hour in a compact 

production aggregate at the New- 
ton Works of Garringtons Ltd., Broms- 
grove, Worcestershire. The equipment 
comprises two Hasenclever HG80/12 
semi-automatic electric upsetting mach- 
ines, a Hasenclever friction screw press 
nominally rated at 800 tons, but 
capable of exerting a maximum pressure 
of 1,500 tons, and a 100-ton 
Wilkins and Mitchell trim- 
ming press. Handling the 
alloy steels specified for the . 
axle shafts, the upsetting [ 
machines are virtually work- ~~ 
ing at full capacity but the 
press is well in excess of 


Moi shafts are forged at the rate 


requirements as regards both 

loading and speed of opera- 
tion, It is capable of 1’, 
delivering blows at the rate 3 dia 
of 18 strokes per minute. i 


Similarly, the trimming press 
is but lightly operated. Three 
operators only are required, 
one serving the two upsetting 
machines alternately. 

Two axle shafts are 
produced, having identical 
flanges and varying only in 
length. Both are formed from 
1-Oin diameter bar, centre- 
less ground to size and 
purchased in that condition. 
The stock bars are cut singly to working 
length on high speed cold saws. This 
is a batching operation and is not co- 
ordinated with the forging cycle. Three 
alloy steels are used; manganese- 
molybdenum steel to En17 specification 
and the lower nickel, chrome-molyb- 
denum steels to specifications En110 
and Enl11, 

Cut bars are 
stacked on a stil- 
lage within con- 
convenient reach 
of the operator of 
the upsetting 
machines, Stain- 
less steel cups are 
provided to receive 
the end of the bar 
to be upset, These 
are cut to length 
from black bar, 
recessed on one 
face to a cupped 
shape, and used 
in the unhardened, 
as received, condi- 
tion. For the 
two upsetting 
machines 30 cups 
are held in circula- 
tion. Taken at an 
elevated tempera- 
ture from _ the 


machine at the One of two Hasenclever electric upsetting machines arranged for semi-automatic 


end of a_ work 


cycle, each cup is placed in turn on a 
revolvable table over which a cooling 
jet of air is directed continuously. 
This fixture may be seen in the illustra- 
tion of one of the upsetting machines. 

Apart from loading and unloading 
the operating cycle is fully automatic 
on the actuation of a pedal switch. 
Having a transformer capacity of 
80 kVA, these machines bring the work 
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they can be used to upset to 10 dia- 
meters of the bar stock, but this ratio 
may be materially increased if neces- 
sary. For the axle shafts in the present 
application, 10 in of bar length are lost 
to produce a use having a bulbous end 
of 3}in diameter, as shown in the 
development drawing. Cycle time is 
47-50 seconds, 

The operator places a cooled cup on 
the end of the bar stock to 
be upset and positions the 

3 E bar in the lower half of the 
clamping electrode with the 


i fin dia 


back face of the cup held 
against the receding anvil. 
Upper and lower elements 
of the clamp and the anvil 

are all water cooled. The 
"| electrodes are of the type 
having three intersecting 


diametral bores in the same 
plane. As one bore becomes 
worn by use, a rapid adjust- 
ment is made to bring 


and thus the working life 


another bore into alignment 


of the electrodes between 


Development of axle shaft from ground bar 


rapidly up to the required forging 
temperature of 1,150-1,200 degC, and 
the oil-hydraulic ram can exert an 
upsetting pressure of up to 12 tons. 
They can handle bar stock from a 
minimum of in diameter to a 
maximum, for alloy steel bars, of 
14 in diameter. In normal operations 


withdrawals for maintenance 
is triplicated. 

On closure of the pedal 
switch the sequence of opera- 
tions is fully automatic. 
The electrodes clamp the 
bar, the pusher ram moves 
up to contact the remote end of the 
bar and hold the other end into the 
cup, and the current is switched on. 
By the related location of the various 
parts about | in only of the bar beyond 
the electrodes is unsupported. Under 
the pressure of the ram on the bar, 
the anvil recedes a short distance 
(slightly more 
than and 
continued move- 
ment of the ram 
upsets the heated 
end of the bar 
into the cup. At 


operation 


the limit length 
of the upset bar 
an isolating switch 
on the ram feed 
mechanism stops 
the movement and 
reverses it, and 
meanwhile the 
upper half of 
the electrode is 
retracted and 
the anvil is re- 
turned to position. 
The machine is 
then unloaded, the 
operator discharg- 
ing the use down 
a gravity chute to 
the press pit and 
returning the cup 
to the cooling 
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table, and immediately reloaded with 
another bar and a cooled cup. 

Installed in a pit 6 ft 7 in deep, with 
the working platform 4 ft 0in below 
the shop floor level, the friction screw 
press is driven by multi-belts from a 
50 h.p. motor. In the usual manner 
the driving disc is moved 
inwardly towards the press axis 
to bring its inner face into 
frictional contact with the peri- 
phery of the flywheel. Rotation 
of the flywheel effects a down- 
ward movement of the press 
head, carrying the top die, by 
means of the vertical screw shaft. 
Control of the force exerted 
is effected by varying the 
period during which the driving 
disc is held in contact. Obvi- 
ously, the longer this contact 
is maintained the more energy 
is stored in the flywheel and 
the greater the force of the blow 
as the dies are closed. An 
adjustable cam control device 
enables the driving contact 
to be broken at any predeter- 
mined position in the stroke 
of the press so that some part 
only of the downward move- 
ment is power driven and the 
remaining movement to the 
closure is by the momentum 
of the flywheel and by gravity. 
pre-measured blow con- 
siderably less than the nominal 
rated 800 tons is used for 
forging the axle shafts. 

The most novel feature of 
the press is the tilting bolster, 
specially designed for this appli- 
cation to facilitate loading and 
unloading and also to permit the use 
of a short press stroke with consequent 
speedier operation, trunnion- 
mounted upper part, carrying the 
bottom die holder, is supported on 
an arcuate seating in the base part 
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secured to the press bed. Both parts 
are bored axially to admit the plain 
stem of the axle shaft. By means of a 
compressed air cylinder, mounted verti- 
cally at the rear of the bolster and 
operating in timed relation to the 
motion of the press head, the upper 


Tilting bolster on Hasenclever friction screw press 


part is canted forwardly for unloading 
and reloading and then returned to the 
vertical for the forging operation. 

From the illustration of the bolster, 
showing a forged shaft ready for 
unloading, it will be seen that the 


flanged end of the shaft is lifted well 
above the die to a position where it 
can readily be gripped at the neck by 
tongs for withdrawal. Actually, the 
lower end of the shaft is supported 
on the arcuate seating of the bolster 
base. 

The use received from the 
upsetting machine is inserted 
through the die to assume a 
similar position. On the opera- 
tion of the press, the bolster is 
restored to the vertical position 
by the air cylinder and the yse 
drops through the bore in the 
bolster base until the preformed 
head rests on the die. The 
bolster is held vertical against 
a stop, the dies register, and 
the forging operation is com- 
pleted on the closure. An 
ejector plunger, rigidly con- 
nected to the press head by 
adjustable tie rods and sliding 
in the bore in the bolster base 
determines the finished length 
of the forged shaft. As the 
press head is raised on the 
return, the ejector plunger lifts 
the shaft until the end is above 
the arcuate seating and then 
the upper part of the bolster 
is tipped forward with the shaft 
supported on the seating. The 
lower face of the upper part is 
suitably grooved to clear the 
end of the ejector plunger. 

Dies of nickel-chrome-molyb- 
denum steel are of the inserted 
type and mounted in holders 
for easy replacement. A 
graphite die lubricant is used 
and a set of dies is good for 
approximately 4,000 forgings before 
requiring routine servicing or eventual 
replacement. Operation of the press is 
by a pedal switch; the push-button 
control visible in the illustration is used 
only for setting or during maintenance, 
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After forging, the shaft is taken by 
an elevating chain conveyor to the shop 
floor and delivered to a stand alongside 
the trimming press for the removal 
of flash from the rim of the flange. 
As with the screw press, the tooling is 
specially designed to facilitate the 
handling of a long, slender workpiece. 
In this instance the shaft is located 
horizontally. It is laid in the lower 
part of an unsymmetrically divided 
die with the flange on the far side of 
the cutter ring. On the working stroke 
of the press the head lowers and spring- 
loads the upper part to clamp the die 
and complete the cutting circle. With 
continued movement of the head, 
kicker blocks drive forward horizontally 
the spring-retracted punch that forces 
the flange through the cutter ring to 
shear off the peripheral flash. 

On the return stroke of the press, 
and the consequent retraction of the 
punch, the flash ring falls between the 
die and the punch into a pit ready for 
collection and salvage. Cutter ring 
elements are individually withdrawable 
and thus replacement can be made with 
the minimum loss of time without 
dismantling the set-up. 

After trimming, the shafts are stacked 
on the shop floor to cool, inspected, 
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Finished axle shaft forgings stacked ready for dispatch 


and immediately dispatched. The 
forgings are very clean, with a light 
shell-scale only. Resistance heating 
of the bar stock is very rapid and there 
is no significant spread of heat along the 


shaft. Scaling is confined solely to the 
forged head portion and consequently 
no allowance need be provided on the 
diameter of the shaft and no machining 
of the main shaft portion is necessary. 


MACHINE ATTACHMENTS 


Developments for B.S.A. Acme-Gridley Automatics 


T° increase the scope of work that 

can be produced on B.S.A. Acme- 
Gridley multi - spindle automatic 
machines, a range of special attach- 
ments is now available. By their use 
the need for costly secondary opera- 
tions can often be eliminated and 
production times and manufacturing 
costs reduced, 

For heavy recess forming cuts there 
are two styles of recessing attachment- 
swing type. One is a positive relieving 
type which stops the forward travel at 
a predetermined point. A _ self-con- 
tained camming mechanism then 
controls the movement of the tool into, 
and out of, the cut. As this type is 
operated entirely from the end tool 
slide, its adaptability is limited by the 
lead of the tool slide cams. 

A pick-up attachment has been 
developed for chamfering or drilling 
the back end of the work after parting- 
off. It can also be used for supporting 
and driving the workpiece to secure a 
smooth cut-off free from burr. Various 
types of magazine loading attachments 
are available. For example, there is a 
chute type that mounts on the cross 
slide, with a work loader on the end 
of the tool slide for feeding parts into 
the spindle nose against an adjustable 
stop and ejector mechanism. Other 
magazine loaders can be arranged for 
inserting the parts through the rear of 
the spindle. 

The form turning attachment is 
intended for relatively long cuts such 
as on shaft work for turning up to, or 


behind, shoulders where the cut is 
inaccessible by regular tooling. In 
operation the tool bit holder, mounted 
on the cross slide, carries the tool into 
the work to the required depth; a 
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pusher bracket, mounted on the end 
tool slide, then advances the tool 
laterally for the required length of the 
form turn. 

There are two oil grooving attach- 
ments, one for external and one for 
internal grooves. The external attach- 
ment will produce left- or right-hand 
spiral grooves on plain shafts. Depend- 
ing upon the cams fitted, any length of 
groove up to 2in can be obtained. It 
is possible to groove up to a recess or 
a shoulder. The internal attachment 
is primarily intended for machining 
internal grooves of the two-directional 
type. When used on a machine fitted 
with spindle stopping mechanism, it 
may also be used for machining 
straight oil grooves. 

Two developments that can greatly 
reduce the need for second operation 
work are the cross milling and the 


cross drilling attachment. These, 
incidentally, can be used only on 
machines fitted with the spindle 


stopping mechanism, which can be 
arranged to stop the spindle at any 
station except the first and the sixth. 
In addition to the attachments men- 
tioned, there are also thread cutting, 
saw slotting, multi-spindle drilling and 
independent side slide attachments. 
As the application of these attach- 
ments is special for each individual job, 
it is desirable to consult the tooling 
engineers of B.S.A. Tools Ltd., Kitts 
Green, Birmingham, for advice regard- 
ing setting up and adaptation of the 
machine to give the maximum benefit. 
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The Measurement of Metallic or Non-Metallic Coatings 


laterally the thickness of metal 

plating or non-metallic layers on 
metal are of considerable interest to 
the automobile industry. They can be 
used to determine non-destructively 
the depth of priming and lacquer 
coatings on vehicle bodywork, the 
thickness of nickel or chromium plating 
on exposed metal parts, the thickness of 
metal layers or flashings of bearings 
and the thickness of hard chrome 
plating on such items as piston 
rings and cylinder or liner bores. 
The magnetic principle of these 
instruments, which are handled 
in Great Britain by Solus-Schall 
Ltd., 15-18 Clipstone Street, Great 
Portland Street, London, W.1, 
is also employed for the precision 
gauging of steel sheets to check 
for uniformity of thickness prior 
to pressing. 

Three physical methods are 
fundamental to these instruments. 
First, the attraction between a 
magnetic pole and a sheet of 
ferromagnetic material is a mea- 
sure of the distance between them 
and, therefore, of the thickness 
of the non-magnetic coating. 

Secondly, by inducing eddy 
currents in a metallic base and 
measuring their reaction on a 
test coil placed on the work, the 
distance between that coil and 
the metal, that is, the thickness of 
the intervening non-metallic 
layer, can be ascertained. 

Thirdly, a magnetic yoke with 
primary and secondary windings 
is placed on a coated steel sheet 
and the magnetic field which is induced 
in that sheet by means of the primary 
coil is allowed to induce a voltage in the 
secondary winding. That voltage is a 
measure of the magnetization which 
has taken place and is influenced by the 
distance between the yoke and the steel 
sheet as determined by the thickness of 
the non-magnetic coating on the steel. 

The fourth instrument, for the 
unilateral measurement of sheet thick- 
ness, is somewhat similar to that 
referred to in the previous paragraph. 
In this, however, the yoke consists of 
a permanent magnet in which the field 
is not electro-magnetically produced. 
The thickness of the metal sheet 
determines the total flux that can pass 
between the poles of the yoke when the 
sheet acts as keeper. Thereby, the 
demagnetization effect of free poles is 
reduced and the degree of demagnetiza- 
tion is a measure of the thickness of 
the sheet. 


Plating thickness pull-off gauge 
This instrument serves for 


“the: th to measure uni- 


the 


on Metal Bases 


measurement of non-magnetic layers 
of any thickness up to 0‘5 mm. on a 
magnetic base. In particular, it is 
suitable for the measurement of the 
thickness of: 

(a) Copper, zinc, chromium, paint, 
lacquer or enamel coatings on iron; 
(b) Foils made of paper, plastics or 
non-magnetic metals; 

(c) Non-magnetic plating on iron. 

It may also be used for discriminating 
between steels in the transformation 


Pull-off gauge for plating and paint layers on iron or steel 


range between austenite and the ferro- 
magnetic state. 

Its principle of operation is the 
measurement of the adhesion of a small 
permanent magnet terminating in a 
sphere of high permeability material. 
The sphere is mounted on the end of a 
ratchet-profiled plunger slidable in a 
cylindrical casing and normally re- 
tracted by a helical spring. Each 
ratchet tooth is numbered to enable the 
plunger to be used as a scale. Measure- 
ment is effected by placing the sphere 
on the work to be gauged and raising 
the external casing, thus compressing 
the spring and drawing out the plunger. 
When the constraint of the spring 
equals the adhesion of the sphere, 
separation from the work occurs. The 
plunger is, however, retained in its 
extended position by means of a light 
spring pawl and serves to indicate the 
value of the adhesion. A selection of 
spheres having different intensities of 
magnetization is supplied with the 
instrument to cover the range of coating 
thicknesses up to 05mm, The 


accuracy obtainable is within 10 percent. 
In use, the sphere is applied lightly 
to the material to be measured. In 
the case of foils, they are placed on a 
polished steel surface. Force sufficient 
to make an indentation in the coating 
should not be used as it may affect 
the adhesion. The casing is then lifted 
verticaliy until the sphere is pulled 
off the material. This operation is 
repeated, without resetting the instru- 
ment and the highest reading is 
taken as the correct value. At 
the moment of separation the 
pressure of the sphere on the 
surface of the work is zero and 
normally cannot influence the 
reading. Selection of the sphere 
to be employed is so made that 
the plunger extension obtained 
lies between No. 5 and No. 20 of 
the scale divisions. The sensi- 
tivity of the instrument decreases 
for readings below No. 5, owing 
to the characteristics of the spring. 
A direct calibration of the 
instrument in thickness measure- 
ments cannot be made since the 
readings depend upon the fol- 
lowing factors: 
(a) Thickness of the base (if 
less then 0-4 mm); 
(b) Permeability of the base (this 
has a noticeable influence only 
with large permeability 
differences); 
(c) Surface roughness (if this is 


comparable with the coating 
thickness); 

(d) Shape of the work (if the 
surface has small convex or 


concave curvatures); 
(e) Direction of pull (vertical, from 
above or below, or horizontal). 

The calibration must, therefore, be 
made by the user to suit the specific 
conditions obtaining for a particular 
workpiece or specimen. Any of the 
following methods may be used for 
this purpose: 

(1) By taking measurements on speci- 
mens of known coating thickness. 

(2) If specimens without coatings are 
available the reading corresponding to 
the desired coating thickness may be 
determined by adding foils of known 
thickness. 

(3) If it is desired to measure work 
already coated to an unknown thickness, 
calibration experiments may be made 
on a specimen of the same material and 
shape. Should the base material be 
less than 0°4 mm, the thickness of the 
test specimen should be identical with 
the original. Calibration may, in some 
instances, be made on the original 
specimen by using test foils on an area 
free of coating; possibly on the 
reverse side. 
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Sigmagauge 

The apparatus is designed specifically 
to measure the thickness of non- 
conducting, that is non-metallic, layers 
on a non-ferrous metallic base. Thus 
layers of paint, lacquer, vitreous enamel, 
ceramics or plastics, and anodized 
coatings on light alloys, copper alloys, 
zinc and its alloys, or austenitic steels 
can be measured, This equipment is not 
suitable for the measurement of metallic 
coatings on non-ferrous bases. It is 
operated from a 220-volt A.C. supply 
and is fused for 1 amp. Mains fluctua- 
tions of +420 volts could 
cause error up to | per cent 
in measurement. 

The test head is a very | 
small coil which is energized 
by a high-frequency oscilla- 
tor and the associated mag- 
netic field induces eddy 
currents in the base material. 
Their reaction on the coil is 
used to indicate the separa- 
tion of the probe from the 
base metal. For the ener- 
gizing current a frequency is 
selected so that the conduc- 
tivity of the base has little 
influence and the probe is 
designed so that its separa- 
tion from the base, by the 
thickness of the coating, is 
linearly related to the output 
of the amplifier and, thus, to 
the indication on the meter. 
Measurement can be made 
on very small areas, either 
flat or curved, and the 
meter is scaled for direct reading in 
thousandths and decimals of thou- 
sandths of an inch. 

To calibrate the apparatus the test 
head is placed on the uncoated, non- 
ferrous base and the instrument needle 
is zeroed by means of the left-hand 
control knob. Next, the calibration 
foil supplied with the apparatus is 
placed between the base metal and the 
test head and the needle adjusted to 
the corresponding scale reading. A 
number of different ranges can be 
provided; scales commonly used are 


Sigmagauge 
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0 to 0-002 in, 0 to 0-008 in and 0 to 
0-020 in. Accuracy of indication is 
within +-1 per cent. 

Another version of this apparatus, 
designated Sigmagauge ‘“‘S,” is avail- 
able for the measurement of coatings of 
high-conductivity, non-ferrous metals 
on bases of nen-ferromagnetic metals of 
low conductivity. ‘This equipment is 
used to measure various metal platings 
on brass, bronze and austenitic steels. 
An interesting application is the gauging 
of silver flashings on bronze bearing 
shells 


bases 


Magnagauge ‘‘L’’ 
Closely resembling the Sigmagauge 
in external appearance, the Magna- 


gauge “‘L’”’ measures the thickness of 
non-ferromagnetic layers on ferro- 
magnetic bases. Thus non-ferrous 


metal plating, including hard chrome, 
galvanizing, cadmium or copper, can 
be measured and also paint, lacquer, or 
enamel coatings. Nickel on steel cannot 
be gauged with this instrument. 

In this case the test head is a very 
small magnetic yoke with primary and 
secondary windings. If the open yoke is 


measures non-conducting layers on non-ferrous 
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brought close to a steel sheet the voltage 
in the secondary winding will increase 
because of the reduction in demagnet- 
izing effect and this voltage will reach 
its maximum when the head is in contact 
with the steel. The voltage in the 
secondary winding is, therefore, a 
function of the distance between the 
base metal and the test head and can 
thus be used to measure the thickness 
of any intervening plating layer. 

This secondary voltage is fed into a 
bridge circuit and is initially balanced 
for an unplated specimen. Out-of- 
balance voltages caused by 
the separation of the head 
from the base are amplified 
and fed to a large meter 
scaled directly in layer thick- 
ness values. 

Calibration is effected by 
placing the test head on the 
unplated ferromagnetic base 
and zeroing the instrument 
needle with the left-hand 
control knob. The appro- 
priate calibration foils, sup- 
plied with the apparatus, 
are inserted between the 
head and the specimen and 
the needle is set to the 
scale reading with the right 
hand control knob. A final 


re-check of zero is made 
before measurements are 
undertaken. 


As standard, two scales are 
provided for a full range 
coverage, reading 0 to 0-002 
in and 0-002 in to 0-012 in, 
but other ranges can be supplied to 
specific requirements. If necessary, the 
range 0-002 in to 0-012 in can be used 
as 0-004 in to 0-024 in by the use of 
double calibration foils and adjustment 
of the calibration control. The scale 
readings obtained under such conditions 
must, of course, be doubled. Measure- 
ment is accurate to within 2 per cent 
of the full scale deflection of the meter. 

For the measurement of very narrow 
specimens a special test head is avail- 
able for this apparatus. An illustration 
shows it in use for measuring the 


Magnagauge 


ynstrument for non-magnetic coatings on steel 


Magnagauge ‘'L'’ with special test head for 


measuring chrome 
plating on piston rings 
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thickness of the chrome layers on piston 
rings. Another instrument, Magna- 
gauge “‘N,” is specifically designed to 
measure magnetic layers on non-ferrous 
bases. Its principal field of application 
is for coatings of nickel on brass, 
bronze, or zinc alloys. 


Precision sheet thickness meter 

In pressing operations it is important 
that sheet thickness should be consistent 
and within the predetermined tolerance 
in order to ensure the quality of the 
work and to minimize wear in, or 
possible damage to, the press tools. 
Uniformity of thickness in an individual 
sheet is of greater significance than 
uniformity between one sheet and 
another, since a sheet having substantial 
local variations of thickness may behave 
in the press no better than a sheet of a 
material possessing poor deep-drawing 
properties. A micrometer or caliper 
can be used for spot measurement, but 
the method is too slow for continuous 
use in production and, if the sheets are 
relatively large, the yoke frame is 
necessarily heavy and cumbersome. 
An electrical method in which a direct 
current is passed through the sheet and 
the voltage drop is measured is also 
used, It is, however, prone to suffer 
from temperature variation (a tempera- 
ture change of 10 deg C can produce an 
error of 4 per cent in the thickness 
measurement) and also from edge effect. 

The Precision Thickness Meter, as 
mentioned earlier, is somewhat similar 
to the Magnagauge instrument, but 
the magnetic field is produced by 
a permanent magnet instead of an 
electro-magnet. It is intended for 
the unilateral determination of sheet 
thickness with extreme rapidity and 
can be applied to industrial operations 
in continuous production. When the 
small probe is placed on the sheet, the 
thickness immediately below the probe 
is indicated on the meter in 0-10 sec. 
The large precision scale is calibrated 
in absolute thickness values and the 
error of measurement is less than | per 
cent of the total scale. If necessary, 
readings can be taken at the rate of 
two per second. 

Weighing 12 lb. only, the apparatus 
is easily transportable. Neither a 
mains supply nor heavy accumulators 
are required and a pocket torch dry 
cell is all that is necessary. The 


FILM entitled ‘Mechanical Hand- 
ling on Show” can be obtained on 
loan from Mechnical Handling, Dorset 
House, Stamford Street, London, S.E.1. 
It is particularly suitable for showing 
to potential overseas buyers of mech- 
anical handling equipment as well as 
professional and technical organizations, 
trade associations, engineering training 
colleges, industrial chambers of com- 
merce, works management committees 
and, in fact, manufacturing and in- 
dustrial firms in general. This 16 mm 
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Precision sheet thickness gauge 


current drain on this cell is less than 
0:05 mA and the voltage of the cell 
does not affect the meter reading in any 
way. Even with regular use each 
working day the battery should be 
good for one year’s operation. Connec- 
tion between the probe and the meter 
is by a spiralled cable which can be 
extended to considerable length and 
automatically retracts to the instrument 
case after use. The probe is not 
affected by temperature changes in the 
material, nor is it susceptible to edge 
effect. In fact, when the probe is 
placed on the extreme edge of the sheet 
the error introduced is less than 
1 per cent. 

Where sheets having substantially 
different saturation magnetization, sili- 
con steel sheets, for instance, are to be 
measured for their precise thickness, the 
change in saturation magnetization can 
be compensated for by means of the 
calibration control of the apparatus. 
It is merely necessary to make one 
calibration reading on a sheet of known 
thickness. Once calibrated in this 
manner, the meter will indicate correct 
thicknesses for this material over the 
whole range of measurement. Con- 
versely, the adjustment of the calibra- 
tion control can be used to indicate 
the character of the alloy steel under 
test. For example, in a sheet material 
containing 1 per cent silicon the 


saturation magnetization is reduced 
by 480 Gauss. No readjustment of 
calibration is necessary for sheets of 
ordinary deep-drawing quality. 

The instrument can readily be used 
for the mass sorting of sheets. For this 
purpose the probe is built into a stacking 
table so that it projects from the surface 
by about 0-020 in. A sheet has to lie 
on the table for a fraction of a second 
only for the exact thickness reading to 
be obtained, irrespective of the area of 
the sheet. Alternatively, as the probe 
is small and light, it can be attached to 
a glove in such a manner that gauging 
is carried out as part of the stacking 
process. 

It can be mounted on presses, stamps 
or guillotines, so that a continuous 
check on the sheet thickness is made 
during operations on those machines. 
A probe fitted with rollers can be run 
over sheets of large area or can be 
mounted over a conveyor belt for a 
rapid semi-automatic or fully automatic 
checking or sorting of sheets. 

As an instrument for measuring 
coating thickness, the Precision Thick- 
ness Meter is suitable for non-magnetic 
layers, for example, bitumen, paint or 
plastics, on bases of iron or steel. 
The operative range is from 0-025 in 
to 0-150 in and it is applicable to either 
flat or curved surfaces, For this pur- 
pose, the accuracy is within +1 per cent. 


MECHANICAL HANDLING 


colour film with sound commentary has 
a running time of approximately 30 
min. The object of the film is to 
provide a pictorial record of some of the 
main exhibits at the Mechanical Hand- 
ling Exhibition, which is held in 
London every two years. The next 
exhibition will be held in 1956. 

This exhibition is the largest display 
of labour-aiding equipment held in 
the world, and the film depicts one or 
more examples of each of the various 
classes of mechanical handling equip- 


ment. It thus forms an introduction to 
all the principal types of equipment 
that are manufactured by British firms. 
The commentary gives information on 
the general operational features of the 
equipment and the classes of goods 
they are designed to handle. 

The film has been sponsored by our 
associated journal Mechnical Handling. 
It is produced by John Byrd Film 
Productions and the commentary is 
spoken by Frank Phillips, the well 
known B.B.C. commentator. 
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VEHICLE PERFORMANCE 


The 


J.L. 


HEN a vehicle is accelerated, the power developed by 
Wi: engine is used to overcome the tractive resistance 
as well as to accelerate the mass of the vehicle. More- 
over, energy is absorbed not only in accelerating the vehicle 


linearly but also in overcoming the inertia of the rotating 
masses, such as the wheels, shafts and transmission com- 
ponents, and the engine with its flywheel and clutch. The 
rotational inertia can be considerable, particularly in high 


gears. Hitherto, because of the scarcity of data available, 
this has not always been fully appreciated. 
From Newton’s Second Law of Motion, 
where s is the displacement of the vehicle along a straight 
line, F the resultant of all the propelling forces and R the 
resultant of all the resistance forces. When dealing with 
vehicles, since they incorporate rotating components, the 
equation of motion can be best evolved from the theorem of 
kinetic energy, in accordance with which the increment of 
kinetic energy dK of any system is equal to the corresponding 
work produced by the external forces applied to it. For 
the simplest case of rectilinear motion of a car the elementary 
change of energy dF in time dt on a distance ds is: 
dE = Mvdv 
(T —R)ds 
where v is the momentary speed and dv the differential of 
speed. When there are rotating components, the value of 
dK is given by: 
+> 


where v= ds/dt is of the forward motion, the 
polar moment of inertia of each rotating component, and 
w its angular velocity. 

Differentiating this equation, where M and / are constant, 


dK Mvdv 
but in accordance with the theorem of kinetic energy 
dK «dE 
consequently, 
du ds , dw 
dt + F R 
or 
(l+y)M dt F—R 
where . y 


18 a dimensionless quantity that represents the effect of the 
rotating masses. Thus, the mass of a car M is considered as 
being concentrated at its centre of gravity and supplemented 
by a certain quantity yM. The mass, 
is referred to as effective, equivalent or accelerating mass. 
It is of interest to note that in accordance with the theory 
of relativity, for the motion of a particle 
v‘ 
K = 4Mv*+§M at 
where c* 187,000 miles/sec, which is the speed of light. 
Even with the highest vehicle speeds attainable at present, 
the value of the second term is entirely negligible, so the 
Newtonian mechanics is quite satisfactory for even the most 
modern forms of transport. 
In the case of an automobile, 


where M~ W/g is the mass of din a vehicle, W its 
weight, g the gravitational constant, v vehicle speed, J, the 


Effect of Rotating Masses on Acceleration 


Koffman, Dip!.-Ing., M.1.Loco.E. 


polar moment of inertia of the engine flywheel, crankshaft, 
and connecting rods and piston assembly referred to the 
effective crankshaft radius, w, the angular velocity of the 
flywheel and J, and w, the polar moment of inertia and 
rotational speed of the road wheels. If the polar moments 
of inertia of all wheels are equal, the summation sign in the 
last component can be replaced by the number of wheels n. 
Because the inertias of transmission components are rela- 
tively small they can be neglected. If the wheels rotate 
without slipping, 

aa 
where r is the rolling radius, 1, the gearbox ratio and i, the 
final drive ratio, oo 


Wy and wy € Jin 


Thus, the soda of kinetic energy can be rewritten, 
2g 
Differentiating this equation, 


dK ta)” +> 45] 
(14m) Jas 


where »,, is the overall transmission efficiency. But since 


v 


ds dv i,t, 
ne a dtr 
the following equation will apply: 
dv 


a 
g mat 


The mass of the flywheel relative to the vehicle mass is 
determined from: 


i,)* W 
Nm 
whilst that of the sre is: 
Sle 
g 
Therefore, 
 T-R_ 100) ] 
dt W 
7° 90} t 
dv 80) } 
ae 
Although the £70 _wA\\\\ 


moment of inertia 
of the flywheel can 


Bhp. and installation efficiency —per cent 


be determined a | 
analytically with- 
difficulty the 
determination of | | | 
that of the crank- & | 
shaft' and connec- & 
ting rods is more 
complicated, H 
though recourse 520° + 
can be taken to | 
simple experimen- 10. 
tal methods. For 1000 1500 2000 2500 3000 3500 4000 
the road wheels, Engine p.m 
it is advisable to Fig. 1. Performance data for the W.D. B80 
determine the _ engine as installed in the FV 1800 vehicle 
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value of J, experimentally. The value of 8 for a total 
of eleven vehicles ranging from four-passenger cars to 
six-wheel trucks weighing over 10 tons fully laden, 
was found to vary between 0-037 and 0-0483, and the average 
value was 8= 0-04. 

The value of 2 depends upon J, as well as (i, i,)*, which 
can attain very high values, particularly with heavy trucks 
with two-speed auxiliary boxes. The moment of inertia of 
the engine is relatively small, amounting to about 10 to 15 
per cent of the inertia of the wheels. On the other hand, 
some 80 to 90 per cent of the total is due to the flywheel 
and clutch. However, it is when multiplied by (1, i,)*/r? 
that the full significance of a is realized; in fact, a may be 
as high as 6°5 for fully laden lorries in high gear and in the 
high ratio of a two-speed auxiliary box. Axle ratios are 
rarely less than 4-2 or more than 7-7 and are generally 
between 4:5 to 6°5, heavy vehicles having ratios of about 6. 
Therefore, the values of 1, need not be taken into considera- 
tion so far as the determination of a and y are concerned; 
y is obtained from 

y =0-04+0-05i,? 
This equation has been derived from an analysis of a con- 
siderable number of vehicles and refers to fully laden 
conditions. 

These equations are based on absolute units of feet, 
pounds, and seconds. For units that are generally in use 
for the expression of vehicle performance, capital letters are 
used; thus, if V is in m.p.h., V =(3,600/5,280)v —v/1-467, 
where v is in ft/sec. If acceleration is in miles per hour 
per second, A=(1/1:467)a, where a is in ft/sec*; and for 
mass, M = (32:17/2,240) = 1/69°5 tons weight. The constant 
C=(1/69-5) (1/467) 1/102 must be used if v is in m.p.h., 
t in seconds, dV/dt in miles per hour per second, (T—R) 
in lb weight and W in tons weight. Thus, 

dt 102(1+y) W 
T—R 
102W (1-04 +-0-05 1,,?) 
This equation can be rewritten: 
a t—r 
102W (1:04 +-0-05 1,,*) 
b 
102W (1:04 +-0-05 
where A is the acceleration in miles per hour per second and 
t and r are tractive effort and vehicle resistance in pounds per 
ton weight, whilst 6 is the excess tractive effort, also in 
Ib/ton, available for acceleration or climbing. 

In the course of a general investigation of vehicle per- 
formance carried out by the Fighting Vehicles Research and 
Development Establishment (F.V.R.D.E.) of the Ministry 
of Supply, the acceleration performance of the FV 1800, 
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Fig. 2. Acceleration of the FV 1800 vehicle on a level concrete road 
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44, 5 cwt truck, 3000 
the military ver- 
sion of the Austin 19500 | 


Champ described 
in the September = 4 
and October, 1955, > 
issues of Awuto- = 
mobile Engineer, 
was extensively 2 
investigated. The 
empty vehicle 
weighed 3,640 lb, y 


and the laden 500; 
weight throughout 
the tests was 2:1 | | 


powered by a 
W.D. type B.40, 
four-cylinder 
engine of Rolls- 
Royce design, the output of which is plotted in Fig. 1. The 
vehicle had covered some 1,300 miles before the tests were 
carried out. For the tests, the vehicle was accelerated, with 
rear-wheel drive oly engaged. 

A fifth wheel, actuating micro-switches connected to a 
Kelvin and Hughes single pen recorder, was employed to 
take the time-distance measurements on the straight and 
level portion of the F.V.R.D.E. track. The recorder and 
fifth wheel speeds were previously calibrated so that the 
distance along the paper record represented time, and road 
distance was indicated by the marks made by the pen. To 
ensure accuracy of evaluation, a procedure suggested by 
Sauer and Pésch* was employed. This procedure is based 
on the method of least squares and thus smooths out irregu- 
larities in the original determinations. 

With this procedure, the time data is divided into small 
equal steps s=4t. The corresponding values of ¢ sec are 
entered in the first column of Table I, which illustrates 


Fig. 3. Tractive effort and resistance of the 
FV 1800 vehicle 


TABLE |. 

1 2 3 4 5 
X-; 

X, 4, 

4', 

X, 


the procedure, while the distance 4_, 
covered during the interval X_, to Xq is 
entered in the second column half-way 
between these two values of X. The 
difference values 4* and 4* are obtained 
by subtracting the lower value from the 
higher one in each pair, 4', = X,-- Xo, 
and 4% —4*,, 
etc. From this, the mean speed for 
the time interval is given by: 

ds 


l 


To illustrate the method further, 

some of the time-distance values 

| ' obtained during these tests, and their 

evaluation in terms of speed, are shown 

sy in Table II. The results for rear-wheel 
drive only are plotted in Fig. 2. 

For an analysis of vehicle acceleration 
it is necessary to know the tractive resis- 
tance. For the FV 1800 in rear-wheel 
drive, this was determined from track 
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tests, which showed it to be 
R (35 40-25V)+C, 0-26» A(V/10)? 

Ib where W is the vehicle weight in tons, V the speed in 
m.p.h,, Cy the drag coefficient, A’ the projected frontal 
area in ft*; in this instance A’=26 ft*. For FV 1800, the 
value of the drag coefficient was found to be 0-95, a somewhat 
high value for this type of vehicle, although the figure 
cannot be claimed to be absolutely accurate. The constant 
0°26 is introduced since A’ is in ft? and V in m.p.h.; it 
applies for air at N.T.P., for which the density is 0-002378 
Ib-sec*/ft*. Thus 0-002378/(2 x 1/1:467*) —0-00256 «0°26 
(1/10)*. The tractive effort of the vehicle is calculated on the 
basis of the installed power output of Fig. 1 and assuming 
an overall transmission efficiency of 90 per cent, and the 
results are plotted in Fig. 3. Since the tractive effort T, 
resistance R and the excess tractive effort 1 in lb/ton 
are known, it is possible to determine the acceleration from 
A-~~b/{102 (1 4-y)], and from this, since dt dV /A, the time 
increment dt for each velocity increment dV can be obtained. 
The distance increment ds, in ft, is dt» V,, 1-467, 
where V is the mean velocity in m.p.h. throughout each 
time increment. 

The polar moment of inertia of each wheel was found 
experimentally to be 18 lb-in-sec* which, with a wheel radius 
of 14-4in, gives 60-04. For the engine and flywheel, 
I, 5°45 |b-in-sec*, so that for the gears from first to fifth, 
y ~~ 1-54, 1°67, 1°32, 1/156 and 1-09 respectively. The 
acceleration data thus obtained, with an overal! transmission 
efficiency of 90 per cent and a 1 sec allowance for each gear 
change, are plotted in Fig. 2. 


TABLE Il, 
t (sec) 4A ft A! A V (ft/sec) 
6:3 
11-3 
2 5-5 
16°8 4°6 
3 34-4 0-9 16°55 
17°7 15 
4 52:1 2-4 — 19°74 
201 2:7 
5 72:2 5-1 
25°2 
6 


A considerable number of tests were carried out in each 
direction on the track and the results for speeds of up to 
50 m.p.h. are also plotted in Fig. 2. According to the tests, 
a speed of 50 m.p.h. is attained in 27:5 to 30 sec, whereas 
the calculated value is 28:7 sec. Also, the experimentally 
determined distance is 1,220 to 1,400 ft, as compared with 
the calculated value of 1,350 ft. The differences are due to 
the fact that it is impossible to maintain ideal conditions on 
a test track, because of differences in engine power output 
and the actual time taken to change gear. However, the 
agreement between the theoretical and actual values is 
considered as satisfactory. 

It is of interest to note that if y is assumed to be 0:05 
throughout the entire speed range, the results are as shown in 


Table III. Although the difference between columns 2 
TABLE iil. 
y~ 0-05 Constant y~ 0-04 + 0-05i", 

Time, sec Distance, ft Time, sec Distance, ft 
lst gear 0-8 78 20 18-0 
2nd gear 2:7 435 47 67°5 
3rd gear 62 140-5 8-8 184-0 
4th gear 14-0 505-0 17:3 578-0 
5th gear 47-0 3,000-0 51-0 3,150-0 
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Fig. 4. Adhesion on a dry concrete road 


and 4 is relatively large, for the first and second gear, it is 
not exceptionally so for a vehicle of high power/weight 
ratio powered by a high-speed engine, that is, where J, is 
small. With vehicles having a less favourable power/weight 
ratio and powered by slower engines the divergence might 
be considerable; therefore, unless the actual values of a and 
f are available, the empirical equation for y should be used for 
the determination of acceleration. 

The author is indebted to A. V. Carter, B.Sc., and D. 
Pooley, who carried out the vehicle acceleration tests and 
analyzed the results. 
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Appendix 

As indicated in Fig. 3, the tractive effort available in bottom 
gear exceeds the limit of adhesion between the tyres and the 
road. Although the coefficient of adhesion depends on tyre 
pressure, wheel load, type and condition of road and tyres, and 
on vehicle speed which, being perhaps the most important, is 
the only one that will be considered here. 

Some of the data published during the last twenty-five years 
for adhesion on dry concrete roads are plotted on log-log scales 
in Fig. 4. The limit is represented by the arc of a circle the 
equation of which is: 

(Log V)*+(Log T)?=95 
where V is in m.p.h., and T the tractive effort in lb/ton. The 
final equation, which represents a hyperbola with co-ordinates 
through the poiat of orizin is: 


T (Ib/ton) = + 1,250 


EXIDE TECHNICAL FILM 


A NEW mobile film unit has been formed to give a show 

entitled “Under Your Bonnet” to gatherings of the motor 
trade all over the country. This film, which has been 
sponsored by Chloride Batteries Ltd., shows how Exide 
batteries are made. Not only is the photography good and 
the film most informative from the technical point of view, 
but also it is both interesting and entertaining. 

The film begins with some brief illustrations of the history 
of the development of the modern car battery and then 
shows the dangers of employing cheap, unbranded batteries 
instead of a high quality product of an established, reputable 
manufacturer. Next, the various stages in the production 
of Exide batteries are shown and described. In these 
scenes, the manufacture of the grids, pasting and drying, 
are first shown. Then the plates are passed to the forming 
department, where they are immersed in tanks and current 
is passed through them to activate the paste. Other scenes 
show Porvic being made, and the manufacture, assembly, 
testing and inspection of all the components. 
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Automatic adjustment of 
valve clearance 


[NS an engine of the inclined overhead 
valve type the valves are actuated by 
an overhead camshaft through interposed 
rocker levers. Control of valve clearance 
is effected by hydraulic devices which 
automatically adjust the height of the lever 
fulcra relative to the valve seats. The 
point of application of one lever to its 
respective valve stem is within § the 
distance from the fulcrum to the camshaft, 
while on the other lever it is beyond the 
camshaft. To take up clearance, therefore, 
it is necessary to lower the fulcrum in one 
instance and to raise it in the other. 
Fulcrum pins A and B are adjustably 
mounted side-by-side in a common 
housing C secured to the cylinder head. 
Fulcrum A carrying lever D is drawn 
down by a one-way hydraulic adjuster F 


No. 726505 


of known type. The ram of this device 
bears against a cross pin E in the housing 
C and the cylinder part displaces the 
fulcrum mounting downwards by means of 
the spring G. 

A similar device is used for fulcrum B 
of lever H, but in that instance the cylinder 
part is seated in a cup in the cylinder head 
and the ram directly displaces the fulcrum 
mounting upwards. 

It is of advantage to retain the levers in 
their prescribed planes of oscillation. This 
is effected by the cross pin F in the case 
of lever D and by the tongued end of 
fulcrum B slidably engaged in a fork on 
housing C for lever H. Patent No. 726505. 
Daimler-Benz A.G. (Germany). 


Sealing curved screens or windows 


HE curved windscreens and curved 

rear windows increasingly featured in 
car bodies are difficult to produce to exact 
dimensions. Wide assembling tolerances 
are mecessary and imperfect weather- 
sealing may result when known types of 
resilient beading strip are used. Designed 
specifically for the purpose, this beading 
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strip is claimed to accommodate dimen- 
sional inaccuracy and give unimpaired 
weather-sealing. 

Of rubber or rubber-like material, the 
strip has a sealing lip A at one side and a 
plurality of sealing ribs B on the outer 
face to engage the body panel. In the 
same face is a continuous slot C to receive 
the body panel flange. The channel in 
the inner face is formed with a re-entrant 
pocket D to receive the glass light. On 
assembly the light compresses the sealing 
rib E in the base of the pocket, which can 
be displaced bodily in the channel. 

From the sectioned views of the strip 
installed it will be seen that displacement 
of lip A and the lip of slot C causes the 
margins of the channel to grip the light 
while the pocket D deforms to accommo- 
date dimensional inaccuracy or misalign- 
ment. Patent No. 726023. General 
Motors Corporation (U.S.A.). 


Tongue and slot fastening 


OLISHED metal motifs, flashes or 

finishers used to embellish the body- 
work of modern vehicles are likely at some 
points to be so narrow and shallow in 
cross section that it is not practical to 
incorporate integral studs for fixing pur- 
poses. To obviate this difficulty the 
embellishment is formed with a narrow 
tongue which is inserted in a slot in the 
panelling and resiliently secured by a 
spring wire clip. 
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In the example shown, a flash A is 
provided on the back with an integral 
tongue B having at each end a notch C. 


The tongue is passed through a slot in 
the body panel D and a straddle clip E 
is pushed into position, from either side, 
until the curved parts F of the limbs snap 
into notches C. As the limbs are bowed 
in way of the curved parts F the flash is 
drawn tightly against the outer face of the 
body panel. Patent No. 726157, Morris 
Motors Ltd. 


Interior light switching 


With a common type of switching 
circuit the interior lighting is switched 
on by opening the vehicle doors and addi- 
tionally can be operated by a switch on 
the instrument panel or on a door post. 
In use, however, certain shortcomings are 
disclosed. To switch off automatically 
immediately the door is closed may be too 
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soon for convenience and to leave the door 
open until passengers are seated may be 
undesirable. The addition of simple on- 
off switches connected in parallel offers 
only a partial solution and is inconvenient 
inasmuch as the lighting must necessarily 
be switched off at the point it was 
switched on. 

To overcome these disadvantages the 
circuit from supply lead A to chassis earth 
B for interior light C includes two single- 
pole, two-way switches D and E. A door- 
switch circuit connected in parallel includes 
at least one switch F arranged to close 
or open by respectively opening or closing 
the door Where two or more door 
switches are included they are connected 
in parallel. 

If desired the circuit can be extended 
for manual control at one or more addi- 
tional points by the inclusion of double- 
pole, two-way switches, as at G, in the 
selectable conductors between the single- 
pole switches D and E. Patent No. 
726099. Bayerische Motoren Werke A.G. 
(Germany). 


} 
No. 726023 
/ 
G 
( 3 
/ 
D F E 
\ 
Vane 
RES 
A’ 


580 


Heating system 


DRAWBACK of the conventional car 
heater deriving its heat from the 
engine coolant system is the lengthy 
riod that must elapse before adequate 
at can be obtained from the cooling 
medium after a start from cold. Heaters 
utilizing the exhaust system as a heat 
source are more rapidly responsive but 
are not favoured owing to the hazard of 
corrosion and possible gas leakage. 
Neither arrangement aids the engine to 
warm up quickly. The invention employs 
both exhaust gas and engine coolant heat 
exchangers in series to obviate the dis- 
advantages and also to effect a rapid 
warm-up of the engine. 


No. 726992 


On starting up engine A, exhaust gas 
passes through the gas-water heat 
exchanger B. Four-way valve C, in the 
~y shown at D, allows water circu- 

ed by pump E to flow from engine to 

exchanger B and thence to water-air heat 
exchanger F and return to the engine. 
The engine coolant is rapidly warmed and 
when the predetermined operating tem- 
rature has been attained, the exchanger 

is cut out by means of a manual or a 
thermostatic control which alters valve C 
to the position shown at G. 

Water is then circulated directly from 
the engine to the exchanger F, and the 
exchanger B is by-passed. Water confined 
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in exchanger B eventually boils and, as 
steam, passes by way of a constricted vent 
pipe H to the engine radiator, where it 
condenses back to liquid. The existence 
of the vent H does not materially affect 
operation when exchanger B is included 
in the circuit. Patent No. 726992. 
Thompson Products, Inc. (U.S.A.). 


Interleaved spring assemblies 


CCORDING to this invention, inter- 
leaving components for laminated 
spring assemblies comprise a matrix of 
metallic or other material of requisite 
strength with polytetrafluoroethylene in- 
corporated in or bonded to both upper 
and lower surfaces. In one embodiment the 
carrier matrix consists of sintered porous 
copper about 0-020in thick and having 
25 per cent to 30 per cent voids. Poly- 
tetrafluoroethylene in the form of foil 
0-003 in thick is pressed on to both sides 
of the matrix at a temperature of 
400 deg C, being forced into the surface 
pores and leaving a surface skin about 
0-001 in thick Under the action of heat 
and pressure in operation, the p.tf.e. will 
exude to form a smear over the surfaces. 
In three alternative processes, p.t. f.e. in 
either foil or powder form is applied to 
copper carriers of the perforated strip, 
knurled or pitted strip, and wire gauze 
types, by stainless steel platens heated 
to a temperature of 400 deg C and exert- 
ing a pressure of lton/in*. Copper is 
not essential, however, as a carrier. Steel 
strip that has been phosphated or other- 
wise treated to produce a surface texture 
that is porous or creviced may be used. 
Instead of a metallic matrix, a resin- 
bonded fabric may be used. Finely 
powdered p.t.f.e. may be mixed with a 
synthetic resin powder of the Bakelite 
type and reinforcing fibres of asbestos, 
and then moulded under heat and 
pressure, p.t.f.e. being about 20 per cent 
of the mixture. Patent No. 721949. 
Glacier Metal Co. Ltd. 


Automatic brake adjuster 


Ts device is suitable for use with 
either drum or disc brakes and is 
conveniently allied with hydraulic operat- 
ing mechanism. It is, however, not limited 
in that respect and can be embodied in 
any operating gear having two telescoping 
elements 

In the drum brake illustrated, the wheel 
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cylinder A is slidably mounted on the 
backplate and its closed end is slotted to 
engage one shoe. The projecting end of 
piston B is slotted to receive the web of 
the other shoe and both shoes are drawn 
away from the drum by return + nang C. 
On the piston, between the packing ring 
D and the projecting end, is formed a 
Se groove and a diametral 
hole. 

Housed in the groove is a pair of 
arcuate strips E having an internal radius 
slightly greater than that of the bore of the 
— and subtending an angle of 

ghtly less than 180 deg. A compression 
spring F passing through the diametral 
hole engages dimples on the strips and 
locates them circumferentially whilst urg- 
ing them outwards. On application of the 
brake, the frictional grip of the strips E is 
insufficient to prevent relative movement 
of piston and cylinder, but on release they 
serve as a stop. The return movement of 
the shoes under the constraint of springs C 


G 


is limited to the predetermined clearance 
between the strips and the walls of the 
circumferential groove. Thus the shoes 
are maintained at a constant distance from 
the drum, irrespective of lining wear. 
Patent No. 726548. Automotive Products 
Co, Ltd 


Independent front suspension 


[8 wheel suspension systems of the 
trailing link type, two superposed 
arms are commonly used to form a 
parallelogram for wheel guidance. By this 
invention only a single arm operating in 
conjunction with a vertically arranged 
shock absorber is uired. The two 
torsion bars A, soutenaile of the laminated 
bar type, are arranged parallel in a hori- 
zontal = and enclosed in a shallow 


casing B furnished with lugs for attach- 
ment to the vehicle frame or body 
structure. Occupying the space between 


the bars A is a third torsion bar’ C, con- 
necting diagonally the free ends of bars 
A, and serving as a stabilizer. 

Each trailing arm D carries a journal 
pin E on which the wheel carrier F is 
pivotally mounted. The carrier forms the 
bottom closure of the telescopic shock 
absorber G and is provided with brackets 
H to receive the swivel pin. Since the 
bars A are spaced one behind the other 
and arms D are both of the same length, 
the swivel pins are brought to the same 
vertical transverse plane by arranging the 
pin E forward of the shock absorber axis 
in one case and to the rear of that axis in 
the other. The spacing of the torsion bars 
is twice the offset of the pivot from the 
shock absorber axis, and thus identical 
components can be used on both sides of 
the vehicle. Patent No. 724767. F. Porsche 
(Germany). 
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Among the good things of life 
few are more taken for granted than 
Hoffmann Ball and Roller Bearings. 
Never intruding their presence, they 

are the vital, hidden components for the 


moving parts of Britain’s good cars. 


LIGATION 
THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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othing but bolts and nuts—and we’ve been minding 
our own business quite well for a long time now. 
Time enough to build up a good range in Black Bright, 
Brass and High Tensile, a range covering most 
people’s requirements... probably yours, too. 
There’s also the service aspect of Lanarkshire which 


This is our monthly Stock List, 
sent free to buyers to keep them 
up-to-date with the stock 
position. Send us your name 
and address for our mailing list 


on standards of finish and accuracy and, recognising 
the part we play in many an important production 
programme, we do our best to keep delivery dates. 


Our rapidly growing range of High Tensile Bolts 
“*R"’ Quality (45/55 tons) is worth knowing about. 


We shall be pleased to send details. 


has grown up over the years. We keep a watchful eye 


Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by :— 


e LANARKSHIRE 


& RIVET COMPANY LIMITED 


Burnbank Lanarkshire Scotland 


Telephone: Hamilton 1241-4 


tLGHMANs LIQUID ABRASIVE 
| i HONING PLANT 


oensures..... 

the improvement of surface finish, removal 

of burrs, machining marks, heat treatment 

scale and the lengthening of fatigue life. 

Better lubrication on sliding surfaces, gears, etc., 
by the creation of minute cells for the 

retention of oil. 

Easier cleaning of dies and improved 

surface preparation for plating. 


MODEL L.A. 12 


This machine incorporates large 
capacity wash-off tank with bogey 
fitted with turntable, for conveyance 
of workpieces from operating 
chamber to wash-off chamber. 


IDEAL FOR TOOLROOM WORK AND FOR 
FACTORIES PRODUCING SMALL PRECISION COMPONENTS 


No special foundations required, 
Other models available to suit all classes of work. 


TILGHMAN’S LIMITED sroadHEATH ALTRINCHAM CHESHIRE tendon ofice: 1 Chester Se, 5.W.1 


AGENTS: 
Scotland: Balbardie Led., 110 Hanover St., EDINBURGH. Northern Ireland: W. E, Stewart, 16 Sussex Place, BELFAST 


Midlands ; R. j, Richardson & Sons Ltd., Commercial St., BIRMINGHAM 
w.90 
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Geared for quality 


production on 


Ti Aluminium Ltd 


ONE OF THE LARGEST U.K, FABRICATORS OF ALUMINIUM AND ALUMINIUM ALLOY 


SHEET, CORRUGATED SHEET, STRIP, CIRCLES, PLATE, EXTRUDED SECTIONS AND TUBES. 


TI Aluminium Ltd. Head Ojfice ; Redfern Road, Tyseley, Birmingham, 11. Tel ; Acocks Green 3333, A @ ComPANy 


London: 10, Buckingham Place, Westminster, LONDON, 8.w.1. Tel: Victoria 0902. Birmingham: 10, Needless Alley, BIRMINGHAM, 2. 
Tel: Midland 0672. Manchester: 14, Brown Street, MANCHESTER, 1. Tel: Deansgate 2584, Leeds; Russell Chambers, 54, Merrion Street, Leen, 1. 
Tel: Leeds 31870 Glasgow: 38, Bath Street, GLascow, c.2. Tel: Douglas 5161. Bristol: 16, Charlotte Street, saisro., 1. Tel: Bristol 25401. 
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Coopers Felt can absorb up to 85°/, of vertical 
vibration on some machines, and the Croid-Cooper 
method of machine installation, where you 

stick a machine down like a stamp, also enables 

you to change layouts overnight. No need 

to worry about bolting and grouting, the CC method 
has a holding power of 50 Ibs. to the square 

inch. A postcard or telephone call will 


bring one of Coopers technical advisors, eager to 


answer your questions without obligation. 


CROID 65 


MACHINE FIXING GLUE 


COOPERS 
[alg 
COOPER & CO. (B’HAM) LTD., Brynmawr, Breconshire 
Telephone : 312 
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Metrovick Infra-red plant is already used 
by an important section of the motor 
industry for drying and stoving products 
ranging from small accessories to com- 


plete bodies. Process time is cut and 


the finish obtained is more durable. 


Metrovick’ specialist engineers will be 
glad to help you to obtain a faster and 


better finish on your products. 


1. Ten 4 kW projectors used by Messrs. Morris Commercial 
Cars Ltd. In this plant large car sections are stoved in 
14-16 minutes. 


2. Metrovick Infra-red installation used by a world famous 
manufacturer of quality cars for paint stoving of engine 
components. 


3. This plant at the works of the Metropolitan Cammell 
Carriage & Wagon Co. Ltd. is fitted with ten 6 ft. 6 in. 
Metrovick Infra-red element projectors each with a loading of 
6 kW. It is used for the paint stoving of aluminium panels. 


ELECTRICAL co TRAFF: 


Member of the AEI Group of Companies 


Leaders in Industrial Process Heating 


L/1 S01 
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QUITE A SIMPLE 
MATTER, GENTLEMEN 


And after a session with heads wrapped 

in wet towels, our design department 

will emerge triumphantly with the spring 

calculated to do the job better than any 

other. It’s as well to call us in at the 

design stage, you know. More 
than thirty years facing up to this 
sort of thing has taught us most 


of the answers. LEAVE 7 7, 
THE LEWIS SPRING CO., LTD. REDDITCH 
SSWORK, WIRE FORMS 


RESILIENT WORKS, REDDITCH. ‘Phone : REDDITCH 720/1/2. 
London Office : 122, High Holborn, W.C.1. ‘Phone: Holborn 7479 & 7470. VOLUTE SPRINGS 


COPPER 


From the planning of a job to its completion there is confidence 


all the way when copper is used. Those who specify it, those 
who fabricate it, and those who finally use it in service, all know 
that copper means a permanent job well done. 

For economy and efficiency in the application of copper and its 


alloys use the advisory service of the C.D.A. This entirely free 


service exists to help copper to help you. 


FIRST ASK THE 


COPPER DEVELOPMENT ASSOCIATION - KENDALS HALL + RADLETT + HERTS - RADLETT 6616 
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VANDERVELL 


BEARINGS & BUSHES 


6 CYLINDER ENGINE 


VANDERVELL 


The largest producers of bearings and bushes in Europe 
VANDERVELL PRODUCTS LIMITED - WESTERN AVENUE - ACTON W3 LONDON 


VANDERVELL PRODUCTS (CANADA) LIMITED 


QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 
¥ 106 
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PLUGS OILING UP! LOSING POWER! 


—THEN READ THIS AUSTIN EXPERT'S ADVICE 


WE REPLY... 


It may be that the use of « slightly hotter operking plus 
would have the desired result, and if not already fit we 
suggest a set of Champion N8B plugs. Should these fail 
then it will be necessary to take action to prevent the excess 
oll which is causing the fouling from reaching the com- 


bustion chambers. 
Two sources of oil leakage are possible, namely, the inlet 


valve guides and the pistons. 

Leakage at the former may arise if the valve oil seals have 
My A.40 Devon, which has now deteriorated or if the valves and valve guides are badly worn. 
covered some 40,000 miles, has at In the case of oil passing the pistons it will be necessary 
times @ tendency to misfire. A ee ; for an inspection to be before action can be decided 
check of the sparking plugs on these upon, Le., to determine the condition of the pistons, rings 
occasions shows the points to be ' and cylinders. The details given suggest some inefficiency of 
moist with oil. The engine is the piston rings only, and subject to there being no damage 
running so well otherwise that I de or other condition likely to affect the efficient working of the 
not feel a major repair can be rings, a new set together with a slightly more efficient oil 

Wellworthy Duaflex ring, should have 


valled for, and be glad of control ring, ¢.g., the 


Readers who have any car main- 
tenance problems are invited to 
seek the advice of our technical 


experts. 


Austin Magazine, December, 1954 


Thr results will be obtained if, a 
, , at the same time as fitti i 
Wellworthy Pistons with Matched Sets of Weliworthy Rings 


two ic intain fi 
poh oe Vertically to maintain firm contact with both sides 
8 groove—horizontally to maintain an even outward 


pressure on cylinder walls. Thus they maintain a gas-tight | WELLWORTHY 


long have become loose and sloppy 
1 a set of Duaflex rings will defer the n 
bbe eed fe 
such time as a major overhaul becomes 0 
gh bearing wear, burnt-out valves, etc. Remember too Ser rete 


\ at —— oa 4 reduce further wear, and the last Reduce oil consumption Increa 
onger themselves, too Please write Sor literature to: WELLWORTHY, LYMINGTON, HANTS. 
> 


MARK EVERYTHING— 
WITHOUT DAMAGE OR 
DISTORTION 


Duafiex oil control rings are sprung to be self-adjusting in | 


A well defined, permanent mark is easily 
and quickly imparted by a novel method which 

lends itself equally well to precision parts made from 
hardened or stainless steel, as to products whose marking by 

other methods is impracticable, or where material stresses cannot be 
tolerated. Automobile parts, including Piston Rings, Valves, Gudgeon Pins 
can be handled with safety, as can ceramic or plastic parts which require fin 
clean-cut indelible marking. Articles of irregular shape with flat, round " 
contoured surfaces can be marked on the ‘‘SAND-JET.”’ Send af 
specimen parts for sample marking. oeet 


3, WOODBRIDGE ST., LONDON, E.C.I 


Telephone: Clerkenwell 6155/6/7. Telegrams: Funditors, Cent, London 


Write for illustrated |21//2: } 


Fund itor Ltd 
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How much does it cost to drive a screw? The Phillips 

cruciform recess accurately fits its special driver for fastest, safest, 
easiest and tightest assembly. With Phillips screws you 

can reduce your assembly costs often by as much as 50%, but 
with Linread Phillips screws you will obtain all these 

advantages and the additional product appeal and 

savings which come from using the best, 


both in quality and service. 


LIiNREAD LTD COX SIRES T BIRMINGHAM 3 


Beardmore 
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SCHARMANN 


Precision 


HORIZONTAL BORING 
MACHINES 


Extremely rigid design with double column 
guides 


Infinitely variable speeds and feeds within 
limits. 


Rapid power traverse in all directions. 
Full remote control. 


Double ways for saddle. 


Optical measuring device ensures setting to 
0005". 


Model FB made in two sizes: 24” and 34” diameter boring spindle. 


SOLS OlSTRIBUTORS Other models available up to 5” diameter spindles. 


CHARLES 


WE are privileged to number among 
our clients many of Britain’s most 
famous car and commercial vehicle 
manufacturers. When next you require 
non-ferrous Sand Castings, Gravity Die 
Castings and Pressure Die Castings of 
the highest quality and precision, and 
keenly competitive in price — LET 
SANDWELL QUOTE. Our Technical 
Representative in your area will be 
pleased to call and discuss your require- 
ments. 


te ILLUSTRATED LITERATURE 
ON REQUEST 


THE SANDWELL CASTING CO. 


BANK ST. FOUNDRY, WEST BROMWICH 


Telephone : STOnecross 2231 (4 lines). 
Telegrams “ REPCAST, WEST BROMWICH 
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COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
el LONDON, MANCHESTER, GLASGOW and NEWCASTLE-ON-TYNE 
f 
4 / 


Automatic Lubrication 


The ‘ Syndromic’ system lubricates up to 80 bearings 
(using 2 pumps)—at periods automatically controlled by | 
mileage—while your vehicles are on the road! In this 
way, hold-ups for lubrication are eliminated and you 
get as much as 10%, more service out of your fleet at no 
extra cost. In fact, ‘Syndromic’ automatic lubricators 
are more economical. They save 75°, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum. 

So you can see how * Syndromic’ lubrication soon pays 
for itself ! 

Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic’ system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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Think hard-think EDIBRAC/ 


TOOL UP WITH EDIBRAC FOR HIGHER 
ee PRODUCTIVITY — BETTER WORK — 
LONGER TOOL LIFE! 


STRAIGHT ~ 
RECESSING TOOL 


There is a grade of EDIBRAC to 
cover every machining operation, 
and our technical staff is always 
ready to assist with your problems. 
EDIBRAC is acknowledged in 
industry as a consistently high 
quality Carbide — let EDIBRAC 
prove its worth to you. 


a Illustrated are a few of the many types of 
= STANDARD Centurion Tools tipped with 
= EDIBRAC —all manufactured throughout in 


our works, giving to the customer an obvious 


For details of our full range send today for a copy of the saving in cost and guarantee of consistent 
EDIBRAC Catalogue, which also gives information on quality. 
the use and maintenance of Centurion Tools. 


CENTURION TOOLS TIPPED WITH Ri 


MADE ENTIRELY BY— 
EDIBRAC LIMITED, CENTURION WORKS, BROADHEATH, Nr. MANCHESTER 


dm EC 13 


Facing 4 off each end and drilling 
fe centres in 24" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 


@ True faces and accurate lengths 


@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines, Multiple 
Drilling Heads and Machines, Tapping 
Machines, Gear Tooth Rounding 
Machines, Special Machine Tools for 
High Production 
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On BORING TOOL 
\. 
PARTING TOOL 
TURNING TOOL ‘ 
130 SHAFTS FACED AND CENTRED PER HOUR 
Faces 3° diameter: Standard 
: ENGIN Vices have maximum bar 
EE LTD capacity of 65 diameter. 
COVENTRY »» Minimum length handled 6. 
hoe 100 NTRY 686. Standard bed lengths to 
a take work up © 24, 48 
or 72° long. 


WILL thé 
LITCHFIELD BROTHERS 


PRODUCTS 


( 
a 
he 
: 
Prone. 
BROADH OLME.« BELPER - DERBY 
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N°24 CAPSTAN LATHE 
Port 

Maximum 

Production 

Our complete tange 

andl Yusret Lathes 

with capacilia up to 

dating owes bed and Ble tr, 


hole thuugh 


¥; 


STANDARD LATHE BAR CAPACITY SWING OVER BED 


SELLY OAK, BIRMINGHAM 29 


‘Hypoid’ or spiral bevel drive 
heavy duty rear axle 


THE MOSS GEAR CO LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 - Phone: ERDington 1661-6 - Grams: Mosgear, Birmingham’ 
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.»»BUT NOTHING RATTLES THE NYLOC 
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SIMMONDS AEROCESSORIES LIMITED 


TREFOREST - PONTYPRIDD - GLAMORGAN 


-* = = 

- 

- ~ 


- 
= 


However fast the ‘‘Bluebird” goes, the Nylocs won’t 
budge a thou! All the 3,000 self-locking nuts used on 
Mr. Donald Campbell’s record-breaking hydroplane 
are Nylocs. They’re non-rattling good nuts for a speed- 
boat—or for anything else. No amount of vibration will 
ever disturb them. No amount of water will ever dilute 
their tenacity. The secret’s in the waterproof, oil-proof, 
vibration-proof nylon insert, which grips the bolt thread 
so tightly that nothing (short of a spanner) can loosen it. 
Equally tenacious in their own particular way are our 
Fibre Nuts and Pinnacle Nuts. We’ll be glad to advise 
you which type of self-locking nut is best for your job. 


Branches: 7-4-9, St. James's St., London, 8.W.1; Lancaster House, Newhal! Street, Birmingham 


2, St. John Street, Manchester, 3; 73, Robertson Street, Glasgow, C.2 


Also ; Stockholm, Copenhagen, Melbourne, Sydney, Johannesburg, Amsterdam and New York. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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words of Shakespeare: 


What is it that you 
would impart to me? 


“Julius Caesar” Act. 1, Scene Il 


Obviously Brutus had many problems on his mind when he asked this 
question, and much depended on the answer. The same question asked 
of us would have an equally important but much easier answer. For 
we impart to you the efficiency and economy of the “ POP” Riveting 
System—the modern system which enables riveting to be done in one 
operation, by one operator, working from one side of the material only, 
resulting in increased production and saving in man-power. 


Our technicians will be pleased to impart more detailed information for 
the asking. 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road BIRMINGHAM 22 


Telephone : BiRchflelds 5024 (7 lines) Telegrams : EYELETS, BIAMINGHAM 
R 1 v E Tl N G Consultonts & Too! Manufacturers : 
ONE OPERATOR AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
OPERATION 
“POP"’ is a regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


the Busy Bee from &E.C. 


says — 


Production climbs when I’m around! 


I’m the prototype of all good ‘fractionals’. Mine is the 

smooth, dependable power that drives precision plant . . . the moving 
spirit of accurate machining. I’m the polisher’s inspiration, the 

new hope of old buffers. Life’s a grind at times in engineering 

plant — but I'll bet a couple of thou. to an old brass washer 


they couldn’t get along without me! 


Fit G.E.C. ‘Fractionals’ to 

the machines and appliances 

you make or use. They cost 

e no more, yet give you the 

advantages of G.E.C. de- 

ra C [ L O A} a l S pendability. Available in all 
standard ratings, and with 


a full range of mountings, 


THE GENERAL ELECTRIC CO, LTD., MAGNET HOUSE, KINGSWAY, LONDON W.C.2 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 


high tensile 
steel bars 


THE PARK GATE IRON & STEEL CO. LTD, ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS ; YORKSHIRE, PARKGATE, YORKS 
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Gear Hobbers & Gear Shapers 


GEAR HOBBING MACHINE FO6 


The heavy duty Volman Gear Hobbers are unexcelled for high rate production of pre- 
cision spur, helical and worm gears. Tangential head available for cutting worm wheels. 


Max. Pitch 6 Mod. (4 DP) 
Max. Gear Dia. 314 in. 
Vertical travel of 

hob slide 132 in. 


Max. Hob Dia. 4t in. 
Work Table firs. 164 in. 


Spindle Speeds (12) 
15-190 


* 
COMPETITIVE 


PRICES 


OTHER SIZES 
AVAILABLE 


GEAR SHAPING 
MACHINE OH4 


For rapid production of internal and 
external spur, single and double helical 
gears, segment gears, ratchets, cams. 


External Internal 


Maximum diameter of spur gears _ one 7§ in. in. 
Maximum diameter of heli ove in. 64 in. 

gear d tin. 1¢ in. 
Maximum gear width 14 in. 1g in. 


Maximum pitch 4 Mod. (6 DP) 
‘em Our showrooms are only a few minutes from London 


SINCE 1807 


td Phone FELTHAM 4266 Cables Grams SHIPMENTS FELTHAM 
| 
| 10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 4861 
q Rathbone 
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Small details make a big difference in 


handling automotive parts 


AN 


Only the diesel-electric power of Coles gives that smooth, exact control vital to precision handling 


Power from the Coles diesel-electric transmission makes possible 
high speed in the most accurate handling. Slow creeping speeds ensure 
exact positioning when required, whilst fast acceleration and high 
maximum speeds make for big daily output. 

Coles move quickly from job to job, manoeuvre easily in crowded 
areas and carry loads to and from storage sheds, passing easily through 
low doorways and stacking to exceptional heights. 

In-built automatic safety controls protect men and loads from 
accident and ensure that every job you give the Coles will be carried 
out quickly and safely. 


THE NAME THAT CARRIES WEICHT 


Designed, manufactured and marketed by:— 


STEELS ENGINEERING PRODUCTS LTD. 


CROWN WORKS, SUNDERLAND, CO. DURHAM, Tel: Sunderland 56281 (10 lines), Grams: Steel, Sunderland, SALES & SERVICE, BIRMINGHAM, 39 Thorp 
Street, 5. GLASGOW: 235 Bath Street, C.2. LONDON: 6 Avonmore Road, W.14, MANCHESTER: 153 Oxford Road, 13. NEWCASTLE: Brunswick House, Brunswick f lees. 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the General 
Engineering Trades. 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements 


Our technical staff will oe pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 


Telephone: ACOcks Green 1197 
Telegrams; ‘‘Brisk, Birmingham’’ 


The Machine Shop Superintendent eae 


Write for Publications CUTTING FLUIDS 


S.P.187 and S.P.152— 


it gives full infe tion 
obout Pale Swift ond elf Save headaches when output per 


the other Fletcher Miller 


cutting fluids machine 3 pushed to the limit. 


FLETCHER MILLER LTD ~- ALMA MILLS - HYDE ~- CHESHIRE 


Telephone: Hyde 781 (5 lines) Telegrams; Emulsion, Hyde 


CP94 
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Brazing 
stee 


1180 


(British Patents Pending) 
wi 


— 


The new technique developed by G.E.C. for high ieimperature 


brazing of stainless steel can be carried out in furnaces of 


standard design. Send for details 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C,2 
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Capstan and automatic work 
and sheet metal pressings in any 
metal, any finish, any quantity. 


for quick service 
at the right price 
get in touch with 


GRIFFITHS 
GILBART, 
LLOYD 

& CO., LTD. 


Empire Works, Park Road, 


Birmingham, 18. 
Telephone : NORthern 6221 


eoeeeeereeseeeeses The 6th edition of da world-famous book 


Gas Turbines 
and | 
Jet Propulsion 


G. GEOFFREY SMITH, M.B.E. 
Revised and enlarged by F. C. Sheffield 


This book has been generally recognised as the standard work in its field since 
it was first published in 1942. Edition by edition the book has necessarily been 
enlarged, and in this latest edition it covers in a most comprehensive manner the 
entire subject of the gas turbine as applied in aviation today. The fundamentals 
and history of jet propulsion are explained, and all its main technical aspects 
dealt with. An exhaustive review of modern British, American, Canadian and 
European gas turbines is given, and there is much up-to-date information on 
ramjets, pulsejets, rockets, and the use of the gas turbine for road transport, 
marine and industrial purposes, 35s. net. By Post 35s. 8d. 


With a special chapter on gas turbines for road transport 


Some Press opinions of the 
Fifth Edition 


*..., should form part of the reference 
library of all educated men and parti- 
cularly engineers.” Machinery Lloyd 


. a technical bestseller.” 
Aeronautics 


.... Whatever you want to know about 
jets, you will almost certainly find the 
answer here.” R.A.F. Quarterly 


.... ideally suited for the reader who 
wishes to obtain a general knowledge of 
the history and present status of the 
subject.” U.S. Air Services 


“When you have finished with the book, 
there will not be much more for you to 
learn.” Lancashire Daily Post 


6th Edition — revised 
and enlarged 


Obtainable from booksellers or direct from:— Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.1. 
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On\ every. vehicle 


Rubery Owen Components 


Buses, cars, lorries, produced in a vast range of designs and types and each requiring 


many vital component parts in their construction. 


It is to meet this immense production output that Rubery Owen has developed from the early days 


of automobiles, an organisation ranking amongst the largest in the country, 


Whatever the future trends are, R.O. will be sure to play their important part in them. 


Remember too, that our 
Wrexham factory spectal- 
(ses in the manufacture of 
all types of Storage Equip- 
ment for Spares and 
Service supplies and Steel 
Pallets for keeping pro- 


RUBERY OWEN COMPONENTS 


RUBERY, OWEN & CO. LTD., P.O. Box 10, Darlaston, Wednesbury, Staffs, Telephone : James Bridge 3131 (32 lines) 
Member of the Owen Organisation. 
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For every fluxing operation... 


FRY’S make 
the grade! 


FRYSOL Yellow Band for tinplate | DADYNE 


@ ONLY 2fc. 6ins. Wide, 1 fc. 
92 ins. Deep, 2 fc, Of ins. High e 

@ RUGGED CAST CASE 

@ VALVES RUNNING AT HALF 
RATING FOR LONG LIFE 


@ RATED TO BS, 1799 3 kW Bench 
Induction heater 


For all forms of tinplate 
and terneplate work. Its 
use speeds soldering, cuts 
cleaning time—and costs. 


Full details from 


Green Band for brass and copper padio heaters Itd — 


WOKINGHAM «+ BERKS ENGLAND 


Sheet Metal engineers 
use GREEN BAND for 
standard brass and 
copper jointing processes. 
This powerful flux con- 
tains extreme penetrating 
constituents which 
guarantee a rapid fluxing 
action. 


Extensively used in the 
technique of hot dipping, 
and for all soldering LE 

processes on heavy work. (Bam) LTO 
Especially prepared for Al TOOLMAKER 
maximum effect on gal- ; NGINEER 
vanised iron. 


ENCH 


ACTUAL MAKERS OF 


The Frysol range of fluxes by PRY's also includes | CEMENTED CARBIDE 
several special fluxes for Stainless Steel, Zinc, ete. , 
Please write for full details and samples. q TOOLS ETIPS 


Export 
enquiries 
invited. 


® Metal Foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19. MIT cham 4023 
And at MANCHESTER * GLASGOW + BRISTOL * DUBLIN 


GREAT HAMPTON STREET, BIRMINGHAM 18 
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Bricks and Mortar 


A lorry to carry bricks, another for cement — 
what do they have in common? Durability 
... low maintenance cost... . low tare weight 
—in a word, ‘Duralumin’. The brick lorry 

is built for really heavy duty with Duraplank 
tongued and grooved flooring of Duralumin ‘E’, 
and this strong, light aluminium alloy is also 
used extensively in the body and individually 
styled cab. The special tipping cement lorry 
has a ‘Duralumin’ body, designed to carry 

1§} tons NOT cwts, of bulk cement. 

Because ‘Duralumin’ light-alloy is only 
one-third the weight of steel, yet quite as 
strong, it saves on fuel and tyre costs, and 
stands up to heavy work. Non-rusting 

and easily cleaned, ‘ Duralumin’ needs little 
maintenance. Our Technical Sales Section 
wili gladly discuss the applications of the 
range of James Booth alloys to road transport, 
entirely without obligation. 


The above illustrations are published by courtesy of the owners, 
the Chinnor Cement & Lime Co. Ltd., of Chinnor, Oxford, 
the London Brick Co. Ltd., and the Duramin Engineering Co. 
Ltd. of Park Royal, London N.W.10, who built the bodies. 
This entirely independent concern specifies ‘ Duralumin’ 
because experience has shown it to be the best light alloy. 


JAMES BOOTH & COMPANY LIMITED: ARGYLE STREET WORKS BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper as well as light ‘dies 
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This PRECISION ARBOR PRESS 

is particularly adaptable to light assembly work 
and similar operations. The machine-cut rack is 
integral with the ram, which is ground to 


ensure sensitive operation. The ram is gibbed 

to allow for adjustment, and the table and 
ram are provided with a centrally bored 
hole, Four standard sizes are produced, the 


Hest being capable of exerting a 
pressure of 250 Ib. and the largest a 
pressure of 700 Ib. On the two smaller 


sizes spring return to the ram is 
available. An adjustable stop can also 
be provided on all sizes. 
Full details available on application 


BIRMINGHAM TOOL 
& GAUGE CO. LTD. 


SOHO HILL - BIRMINGHAM 19 


TELEPHONE, NORTHERN 3344 


LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON, E.C.1 


TRA ONS 
Beardmore 
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the components 

to be made from 
tested and reliable 
steel—which means... 


KIRKSTAL 


BRIGHT STEEL BARS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS 
ALSO SUPPLIED, FULLY HEAT TREATED, TO 
ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD LEEDS S 


Telephone: HORSFORTH 2821 


Phone: CALthorpe 3114 


J. P. UDAL LTD. 


Interlock Works, 
Court Road, 
Birmingham 12 


and £4,000 
damages 


A press operator whose 
earnings are retarded by 
slow guard operation is 
a menace tc himself 
and to you. He is 
tempted to expose 
himself to danger and 
may involve you in 
heavy damages. For- 
tunately, the ‘Fastrip’ 
Synchronised Guard 
ensures the highest 
standard of safety 
without impeding 
production. Send for 
full details today. 
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“The loaded joints of this fine motor body, in current production 
by Motor Panels (Coventry) Ltd., call for solder of the purest quality to ensure 
perfect adhesion. Illustrated is just one of the skilled techniques involved — 


using of course, exclusively, Enthoven solder.” 


The reputation of Motor Panels (Coventry) Ltd. stands high among the 
manufacturers they serve. In their industry, soldering operations are of 


vital importance; it is significant that for their most exacting solder 


requirements they rely on the quality and purity of... 


ENTHOVEN Ingot, Plumber's, Tinman's, Blowpipe, Solid Wire 
and Cored Solders and Fluxes are supplied to B.S. (where applicable) 
or customers’ own specifications. Our techrucal staff is always 
availabie for consultation. Technical data, descriptive literature and 
samples will gladly be sent on request. 


Enthoven Solders Ltd., 89 Upper Thames Street, London, E.C.4. Mansion House 4533 
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Nelson stands on his column 


Intal 


stands on 


its own 


00d name 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS WATERY ST. SHEFFIELD: 3 
Telephone: 23072-3 Telegrams: Fluted, Sheffield 
OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., E.C.1. 


Phone: MON, 3505 
Glasgow Stocks: 50, WELLINGTON ST., C.2. 
Phone: CiTy 6994 
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quality 


in special ALLoy ano 
SPECIAL CARBON 


purpose STEELS 


Black rolled, bright drawn or smooth 
ground, in heat-treated or unheated 
conditions. Free cutting steels, heat- 
stpe resisting steels, die steels, shear blade 
steels, high-speed tool steels, stainless 
steels, valve steels, hollow steel bars. 


DUNFORD & ELLIOTT (SHEFFIELD) LTD. 
Attercliffe Wharf Works, Sheffield 9. 

Telephone; 41121 (5 lines), Telegrams: “Blooms, Sheffield, 9’’. 

London Office: 54 Victoria St., 8.W.1. 

Birmingham Office : 25 Burlington Chambers, 118 New St.,2 


Unsurpassed for: Dimensional accuracy. Balance. 
Finish. Long Life. Value. Available in English, 
American, Metric and Unified Sizes. 


TOOL UP WITH 


JENKS BROTHERS LIMITED 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 
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| the story of Newent 
tips and tools 


3 | No. 8 IN A SERIES: ROUTINE TESTING FOR HARDNESS, DENSITY AND STRENGTH 


Constant testing and examination of the finished Cutanit 

oe product goes on in the mechanical 

| testing laboratories of Metro-Cutanit. 

Physical properties such as hardness, 

density, and transverse rupture 

strength are examined and form an 

‘ indication of the quality of Cutanit. 

A routine test on these properties 
is carried out on every batch 
of tips, thus ensuring 

high precision ability 

over a long 

period. 


/ 


WM JESSOP & SONS LTD 


BRIGHTSIDE WORKS SHEFFIELD 
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JR THE AUTOMOBILE INDUSTRY 


erialite 
PRODUCTS 


INCLUDE 


By well considered designing and 
careful choice of modern materials, 


Tangyes, Ltd. of Birmingham have The first class electrical snd mechanical 
ification of these cables for starting, lighting, 
than rging and ignition ensures trouble-free service 
even under the most arduous conditions. More- 
over. these cables are competitively priced so 
that high quality and economy are achieved 
the installation. 


produced the “ Hydralite”’ range of 
light-weight jacks. Produced mainly 
from aluminium alloys, with a 


no sacrifice of the safety margin, 


The range of Aerialite ignition suppressors 
covers types for plug, distributor and lead fitting. 
Suppression of interference on T/V is epost 


INTERFERENCE eflective and these suppressors are special! 
etiv e480) 
SUPPRESSORS designed for use where car radio is installe 


En performance is unaffected. 


they will lift 15 to 50 tons and 
yet themselves are lifted by 
one hand, This 25 ton 

fae Jack weighs only 

53 Ibs. 


Ashavio is the registered trade mark of the new 
Aerialite thermoplastic insulated ignition cable 
IGNITION which is unaffected ™ ozone, petrol, water, 

grease, sunlight, etc. shavin is available in a 
CA BLES wide range brilliant colours and is low priced. 
Other ignition cables include rubber insulat-d and 
rubber, textile and lecquered types. 


The Model 16 is one of a wide range of car 
acrials which have been designed for fitting on 
the header, valance, mudguard, etc. The Model is 
AERIALS is fully retractable and is extendable to 5’ 
above the mounting surface. It is capable of 
a pa a high « | pickup with low noise 


Body castings 


as indicated, 


are nepplied lu the Please send fer details of the sbove and other products in the Aerialice Range 


Pork Foundry | AERVALITE LTD. STALYBRIDGE, CHESHIRE 


and this photograph DEPOTS AT:—~ 
of the 25 ton (ONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWOAORS, GLASGOW 


“ Hydralite” is 


Tangyes, Limited. 


‘perfect photo-prints) 


There's never a shadow of 

doubt about the firm impression 

made by a Ferroprint pencil. 

Black uniform lines always — 
distinctly better for clear photo-print 
reproduction of fine detail. You save 
time and work too, because no 
inking-in 1s required. Specially 
made for you—so ask for it 

by name: Ferroprint. 


Ferroprint solves your pencil problems. 
© Long-lasting point. 
© Consistency off degree. 
Smooth, extra-wugh lead. 
Light-stopping properties. 
FRIAR PARK FOUNDRY, 


wi by THE ROYAL SOVEREIGN PENCIL CO.. LID. LONDON, ¥.W.10 
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NEWALL 
ANNOUNCE £& 


MODEL 2436 JIG BORER 


j PHOTOGRAPH BY 
COURTESY OF MESSAS, 
H, A, FARMER & CO. LTO 
KINGSTON-ON-THAMES 


he 


BRITAIN’S LARGEST MANUFACTURERS OF JIG BORERS- 


NEWALL GROUP SALES LTD 


2252 
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Photograph by courtesy of 
London Transport Executive. 


Tesnmoron Shaft Seals are ideal for shafts 
running at speed. For example a 34” dia. shaft running 
at 2,000 R.P.M. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 
will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 lbs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing. 


AMAL LTD - 


HOLDFORD ROAD + WITTON * BIRMINGHAM 6 


The British Thermostat 
Company are the Jargest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals, Write 


for Leaflets NS.5 and NS.33. 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY -ON- THAMES, MIDDLESEX 
Telephone: Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2742 TEDDCONTSNBRY 


HARDINGE MACHINE TOOLS LTD 


(One of the Sheepbridge Engineering Group) 


Feltham, Middlesex Telephone Feltham 3221/5 
Telegrams HARDINGE, Feltham 
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Glacier bearings run through the 
alphabet of engineering industry. You'll 
Ey find them on Automobiles, Bulldozers, 


Compressors, Diesels, Electrical 
THE GLACIER ORGANISATION ’ 

generating plant — to mentiona few... 
3 production factories, 3 service stations; over 347,000 


In size, they vary from ji ths of an inch t 
square feet of floor area, employing nearly 3,000 people, ize, they vary from ; ) 


serving thousands of customers in engineering and many 4 feet, bore diameter. In value, from 


twopence to £200 each. Glacier, in fact, 


stands for all plain bearings. 


GLAGIER 


the largest makers of | plain bearings in Europe 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX, ENGLAND 
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PERMACEL 
BRINGS YOU | | 


NEW 
DOUBLE 

DUTY | 
masking > 
tape 


* Permacel’s new adhesive 
sticks better—instantly and 
firmly to any surface rough 
or smooth. 

* Clean line of demarcation. Permacel keeps 
all paint off protected areas. 

* Permacel sticks firmly and strips off 
cleanly, without affecting painted surfaces. 

* Permacel is unaffected by chemicals and 
solvents. 

* Permacel’s extreme thinness prevents paint 
build-up at edges. 

* Permacel is skin flexible. Gets around 
awkward contours and uneven surfaces. 

* Write for your free copy of the Permacel 
Guide to over 400 uses for Permacel Self- 
Adhesive Tapes to Dept. A.E., Industrial 
Division. 


PERMACEL 


TRADE MARK 


SELF-ADHESIVE TAPES 


«fohmon (GT. BRITAIN) LTD., SLOUGH, BUCKS. 
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If it can be Riveted... 
HERE IS HOW YOU CAN SPEED 
UP THE JOB—AND CUT costs! 


if you produce riveted assemblies where 
speed in operation and a neat appearance 
are as important as a properly formed 
rivet head—it will pay you to investigate 
T.T. Rivet Spinning machines. The wide 
range of machines available are suitable 
for cold riveting in all sizes up to 3” diam. 
mild steel. it includes bench and floor 
models, air and foot operated, and 
‘Duplex’’ spinners for heading both ends 
of pins for hinges, chains, etc. Write 

for full details and latest literature. 


RIVET 


SPINNING 
MACHINE 


R.S.3. VMD. A.E, 


fen. capacity 
Air operated 
Cabinet base 


TURNER 


MACHINE TOOLS LTD 


Ask for a 
demonstration. 

Full technical 
advisory set- 
vice available. 
Samples of 
articles would 


be appreciated. 


63-68, PRINCIP ST., BIRMINGHAM, 4 


Tel : ASTon Cross 2244 


MITRE 
Drop Forging 


We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs, 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 
WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 4806/7 
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OR WRENCH TIGHT 


A calibrated wrench shows us that Unbrako socket screws will stand far greater 


torsional strain than other screws of the same size without distorting or breaking. 
Higher predetermined tightening torques can therefore be applied on assembiy 
with subsequent assurance of increased resistance to slackening, and safety 


under conditions of dynamic loading. 


This is just one more link in the production 
chain from research to final approval of the NBR A 
finished screw, which ensures that Unbrako 


screws will give unsurpassed service life. 


UNBRAKO SCREWS COST LESS THAN TROUBLE 
UNBRAKO SOCKET SCREW CO. LTD. COVENTRY 


a 
j y, 
/ 
} 
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DARWINS 
SPECIAL STEELS used in 


Vanguard 


in standard sizes or to 
your own specification. 
Our catalogue will help 
you select ® type and 
size of chuck most sult- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Werneth, Oldham 


"Phone: MAIn 1651 


cs FOR INDU 


Sawn and Machined Parts 
PERSPEX and P.V.C. Mouldings 


Southern Areas Electric Corporation Limited 


| 


sTR’ 


Compression and Injection Mouldings 


Laminated Tubes, Angles and Channels 


RESINOID & MICA PRODUCTS LTD 


MARY ST - BIRMINGHAM 12 - Tel Calthorpe 1303 
LONDON 28 Queen Anne's Gate S.W.! Tel WHitehall 8892 
One of the group of companies associated with the 
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Hardy Spicer first supplied ‘Hardy’ 
flexible couplings for the 
Austin seven in 1922. 


HARDY 
SPICER 


MEROLE 
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TURN BAGK THE PAGES... 


One of the most famous cars in the world—the 


well-loved ‘Baby’ Austin of the nineteen twenties. 


Today AUSTINS, in common with the 
majority of modern motor manufacturers, fit Hardy 
Spicer propeller shafts and couplings to its 
successor the present day A.30, and their entire 
range of passenger cars and 


commercial vehicles. 


HARDY SPICER LTD - BIRCH ROAD - WITTON - BIRMINGHAM 6 


(A Birfield Company) 
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If you think it can be 
produced in the form of a 
Blackheart Maileable Iron Casting 
—get onto us right away. Bring us 
in at the design stage if possible. We 
have specialized in production of 
Blackheart Malleable for 58 years and 
can probably save you time and money, 
avoid snags, and produce a better job. 
If it’s just a question of quantity—even 
though we are in full production—we 
i, can probably meet your entire programme, 
\ and arrange deliveries to suit your 
'*. requirements. Castings are laboratory 
controlled at every stage. Production 
, technique is such that castings are 
usually ready for immediate use | 
on customers’ machining jigs." 


INCREASED 
EFFICIENCY 
MEANS BIGGER 
PROFITS 


There are books that will 
enable you to achieve greater economies, more 
efficient operation of equipment, and showing 
the latest trends and developments. Books on 
engineering, coachbuilding, 


trimming. painting, organiza- * 

tion and layout of garages an §lai jy 
be 


“ery 
and workshops can be suppli- sup, Matte, 
Plled y, Can aly 
ed through your local Smith’s 4," Oug, ~? 
shop or bookstall. 


W. H. SMITH & SON 


FOR BOOKS ON THE MOTOR INDUSTRY 


Head Office: STRAND HOUSE, LONDON, W.C.2 


OLDBURY, NEAR BIRMINGHAM 
Telephone: BROadwel! 1631-2 


CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS RYLAND ST BIRMINGHAM [6 
PHONE EDGBASTON 0985/4 Setablished 1695 GAAMS HERMETIC.BIRMINGHAM 
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worlds best 
SAW BLADE 


Made by James Neill & Co. (Sheffield) Led., and obtainable from all tool distributors 
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a new look for old wimples! 


It all began when Eleanor, 
wife of Henry II, looked in 
a mirror and was horrified 
to find she had a double 
chin! Hastily, she turned 
her wimple upside down and 
wore it under her chin, 
thereby starting an entirely 
new fashion for middle-aged 
lodies, From then on.it was 
all the rage. Twelfth cen- 
tury women found it saved 
face-lifts and Twelfth cen- 
tury men found it stopped 
iheir wives talking! 


Turning things upside down and inside out is 

all part of the service as far as we at Ekco Plastics 
are concerned. We never stop experiments until the 
perfect solution to the problem in hand has been 
found. We design, tool and mould for any plastic 
requirement—and all under one roof, 

If you are thinking of using plastics you should 

get in touch with us at Southend. 


PLASTICS FOR INDUSTRY 


K. COLE LTD. (Piostics Division), SOUTHEND-ON-SEA, ESSEX 
TELEPHONE: SOUTHEND 4949! (20 LINES) 
(Members of the British Plastics Federation) 
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The driver of the night express 
must show the same power of con- 
centration, the same steady sense of 
duty ‘all along the line,’ and so with 
a YCOL casting if your reliance is to 
be ‘well-founded’. Made in a 
foundry planned for quality produc- 
tion, close supervision is maintained 
‘all along the line’ from melting to 
the finished casting. Non-ferrous 
sand castings up to one ton in weight 
—in gunmetal phosphor bronze, 
manganese bronze, aluminium bronze, 
and aluminium alloy—with a reputation 
for purity, uniformity and durabilty. 


iiustrated is an open-sided impelier casting 


reliance on always well founded 


WHYTE & COLLINS LTD., KELVIN WORKS, FENTON, STOKE-ON-TRENT 


P.V.C. WING PIPINGS, 3. supplied to 


to leading motor 
manufacturers and uilders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint our sections 


are guaranteed to meet your particular juirements. 
Extrusions are our not just 
Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 
Telephone: Hillside 5041 (3 lines) Cables: Tufflex, Londen 
Telegrams: Tuffiex, Norfinch, London 
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“Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARRKR N 
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‘HERON’ 


Tappet Spanner Sets, 
incorporating the latest 
research in lightweight 
spanner design 


“WRYNECK’ 


A Half-Moon Ring Wrench 
designed to give access to 
certain obstructed nuts, 
such as exhaust manifold 
and starter nut. 


*WREN’ 


A shortened version 
of the well-known 
“KESTREL’ Ring 
Wrench. 


Obtainoble from 
all recognised 
Tool and 
Motor Accessory 
Stockists, 


GARRINGTONS LIMITED, BROMSGROVE, WORCS. ENG. 
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THE BUSH PEOPLE 
for NITRIDED 


JiG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in py with 
8.5.5. 1 : 1953, the recommended sizes for the jig plate holes 
being Jn sccordence with British Standard for B (8.5.5. 
164:194 


Established 30 years 


LAWRENCE Bros. MILLWARD 


WICKERSLEY. 
ROTHERHAM 


finest que 
heat treated throughout to 
maximum strengeh. 


rs, 
Our products include Drop op Forget ine cane 
mers and Machined Forgings 

Engineering Tr 
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WHEN DEPENDABILITY 
MEANS SO MUCH... 
P-B-M CASTINGS ARE USED 


Better performance, more miles to the gallon, and de- 
pendability that can be taken for granted—Aluminium 
with its natural properties of strength without weight, 
plays an important part in making possible these 
features of the modern car. 


The aluminium casting illustrated, of a differential 
casing, is a typical com- 
ponent supplied by P.B.M. 
for the motor industry. 
Like every casting by 
P.B.M. it is 100°/, depend- 
able. 


Macninen Casrines E ASSEMBLIES... 


We have excellent facilities for supplying castings as fully machined and assembled components. 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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LIGHTé HEAVY. PRESSINGS 


FOR ALL TRADES IN ALL METALS 


Jenks & Cattell pressings are to 

be found in many models by the 

leading manufacturers in the 
Motor Car Industry. 


PHOENIX WORKS WEDNESFIELD WOLVERHAMPTON 
Tol : 31271 (6 lines) 


The HEAVIER 
the duty the 
GREATER 
» the need for 


SINTERED 
FRICTION 
MATERIALS 


Unsurpassed for 
* Smoothness of operation 
* Frictional stability 
‘ * Long operational life 


Enquiries to 


SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER 9 
COLIyhurst 2511 


LONDON OFFICE; 76 VICTORIA ST.,SW1  ViCtoria 1845/6 


A VOLUME OF ESSENTIAL DATA NOT 
AVAILABLE FROM ANY OTHER SOURCE 


Following the very wide success of the previous 
volumes of the Servicing Guide, this latest publica- 
tion brings up-to-date the information on the veiicle 
and engine servicing of many 1953-54 and some 1955 
models. Bound in a single volume and arranged 
alphabetically in three groups by makes (cars, com- 
mercial vehicles, tractors and components), 25 of 
the eight page supplements and three four page 
supplements published in Motor Trader and British 
Automobiles Overseas provide an unequalled range 
of complete information. 


General tuning, overhauls and maintenance receive 
a thoroughness of treatment not available from any 
other source, as the bulk of the information has 


...anew been obtained by personal research amo the 
vehicle manufacturers. Ten of the new style Service 
volume of Sheets use the “exploded” view technique to demon- 


strate the assembly and function of major com- 
this unique ponents, Comprehensive wiring charts, specially 
compiled conversion and reference tables, illustrated 
standardized glossary of technical terms and a revised treatment 
SERVICE of tabular matter provide even more complete and 
more easily followed information. 
DATA 


SUPPLIES STRICTLY LIMITED—ORDER NOW! £2. 10s. 
Post 1/6 in United Kingdom only 


TRADER PUBLISHING CO LTD., DORSET HOUSE, STAMFORD ST., LONDON, $f 
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*TELFOS ' BRONZE — Chemical Composition, 
approx. 95% Copper, 5% Tin, -02-°4% Phos; 
Tensile, 30-45 Tons per sq. in; Elongation, 15% - 20 


1s a similar metal to Phosphor Bronze, yet possesses 
the remarkable advantage of machining 
three times as freely. 


Ore 


Birmingham 


Write to us for a copy of our Descriptive Folder. 


TELFOS BRONZE 


REG TRADE MARK | 


saves labour... 
speeds production... 
cuts costs... 


RODS AND BARS 
Round, square, flat 
and hexagon. 


Charles Clifford Limited, Dog Pool Mills, Birmingham 30 2{fi<es',\endon 


“Wards may have 
the machinery we need”’ 


—repeatedly true. Our stocks of new, rebuilt and 
secondhand plant and machinery are large and 
changing continually. Ring or write for the current 
**Albion Machinery Catalogue,” 250 pages of 
profitable information. 


THOS. W. WARD LIMITED 


ALBION WORKS, SHEFFIELD 


Telephone : 26311 (22 lines) Telegrams: ‘FORWARD, SHEPFIELTIY 
louse, Lanc lace, GIANT'S WHARF, BRITON FERRY, FORE STREET, SCOTSTOUN, 
STRAND: LONDON. W GLAMORGAN, GLASGOW, WA. 
"Phone: 3166 "Phone: Scotstoun 2722 
"Grams: ‘Grams: ‘Forward, Briton-Ferry’ ‘Grams: ‘Wardsman, Giasgow 
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Steam 
now a standard 
finish to all Osborn 
Twist Drills 
are easily 
erg by the blue- 
lack oxide coating 
which makes them 
tougher and more 
efficient 


Temper is 


HEFFIELD ENCLAND 
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PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 


A.|.D., M.O.S. AND ADMIRALTY APPROVED 


FOR ALL ENGINE PARTS 
Nitrided Nitralloy Steels for all engine parts which are 


subject to frictional wear, Also for Gauges and Jigs. 


NITRIME 


i) 
STEELS 
NITRALLOY LTD - ATLAS WORKS - SHEFFIELD 4 


Telephone ; 26646 Sheffield Telegrams ; Nitralloy, Sheffield. 


Pioneer Oil Seals have been specified by some of 
the largest and leading organisations in the 
country because they have withstood every seal- 
ing test with lubricants, chemicals and gases as 
well as being campletely effective against dirt, 
water or any foreign matter. 


PIONEER :::;: PLEASE 


PIONEER OILSEALING & MOULDING CO. LTD. 
A DIVISION OF j. H. FENNER & CO. LTD. 
Factory & Head Office 
Cottontree Works, Coline, Lancs. Tel: Wycoller 4141/2 


company 


Write for your free copies of the 
O-Ring Handbook and the Pioneer 
Cotelogue. Engineers and 
Designers find both publications 
indispensable 
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class 
SAMUEL OSBORN & CO. LIMITED 4 


at all stages of manufac- 


ture ensures a trouble 

free product... . the 

reason why most manu- 

facturers use High Tensile 

Cylinder Head, Gear Box 

and other Studs made 
by 


ST. BIRMINGHAM. 16 


TELEPHONE: EDC baston3607. 


CLANCEY 


VALVE GUIDES 


Manufacturers 
Fine Cars and Vehicle use 


G. CLANCEY Ltd. 


VALVE GUIDES ANCEY 


“TAPP 


CLANCEY BELLE "VALE HAL 


\TELEPHONE:. C HEATH 69411-2-3 
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frames for cars, also 
unit components including 
side-members, cross-members 


engine bearers, suspension links 


and welded fabrications, are 
produced in the extensive 
pressings plant 


This BLUEPRINT 
is MORANE* 


_| PROTECTED | 


— Cut your costs by protecting Blueprints, 
Notices, Documents, Book-covers, Charts, 
Drawings, and all printed matter with 
Morane Transparent Heatsealing Plastic 
Skin. 

@ Washable high gloss surface. 


Brakes 2 


THE NEW DUAL 
CONTROL VALVE 


@ Instantaneous firm bond to paper, card- 
FOR TRAILER BRAKES beard, ete. 
@ Can be fixed by nce labour. 
Plastic material now il for of 


Identification cards, C tic ele 


SEND NOW FOR FULL DETAILS OF 
FEENY & JOHNSON LTD MORANE?* Transparent 


134-136 Ea'lug Road, Wembley, Middlesex HEATSEALING PLASTIC SKIN 
WE ene N, WEMBLEY MORANE PLASTIC SKIN CO. LTD. 
21 Woodthorpe Road Ashford Middlesex 
Tel : Ashford Middx. 2727 & 3391 


WE HAVE THE LARGEST FLEET OF 


Fork-lift Trucks for hire 


IN THE COUNTRY ... and we are the 
largest manufacturers of wood pallets, too! 


W.C YOUNGMAN LIMITED, WANOSWORTH WORKS, WANDSWORTH ROAD, LONDON, $.W.8. TELEPHONE: MACAULAY 2233 (6 LIMES) 
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works manager 
goes to work in 1 J 


Whilst he is busy at work converting Habershon 
Steel strip into all kinds of household electric 
appliances, others are using it to help him—as 
parts of his car and his camera, for many of 
his wife’s cooking utensils, and his children’s toys. 
The latest production methods are used to meet 
the growing demand for hot and cold rolled strip 
and sheet made by Habershons. New machinery 
too, has been installed to increase output. Now, 
as for more than a century, you can rely on us 
to produce a job that meets your most exacting 


is specifications—and in any quantity! 
76/559 
~{\ You can’t get away from it 
Habershon 


wiring and cable clips... STEEL STRIP 
means quality in quantity 


One class of many Fastening devices 
manufactured by * Det’. 


CARR FASTENER CO. LTD. 
Stapleferd, Nettinghem. Telephene : Sendiecre 3085 
Londen ; 47 Weburn Piece, W.C.1 Museum 1433 
Manchester : 50 Newten St., Manchester, | Contre! 4057 J. J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines) 


OA/7247 
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|} CLASSIFIED ADVERTISEMENTS 


RATE 4d. PER WORD. MINIMUM 4/- 


Lach paragraph charged separately. Box number 5 words plus 1/-. Advertisements for the 
January issue should be to hand not later than first post 20th December 


(No responsibility accepted for errors) 


BALL BEARINGS 
BALL and Roller Bearings All types and 
sizes. Larges, stocks; lowest prices. Same 
day despatch. Claude Rye Bearings, #95-921 
Fulham Road, London, 8.W.6. Renown 6174 
(Ext, 24) (4964 
PATENTS 
‘T.HE Proprietor of British Patent No, 719486 
being a brake for private and commercial 
vehicles, entitled “Concentric Cam,"’ offers same 
for licence or outright sale, to ensure the practical 
working of same in Great Britain inquire 
Re-lined Brake Drums Lid., 76 Stoke Newington 
High Street, N16 (5037 
pe Proprietors of British Patent No. 675895 
“Improvements in or Relating to Signal 
Systems for Vehicles’’..desire to secure commer 
cial exploitation by licences or otherwise in the 
United Kingdom. Enquiries should be addressed 
to F. J. Cleveland & Com many, 29 Southampton 
Buildings, Chancery Lane Londen W.C.2, [5110 
THE *roprietors of British Patent No. 732616 
for “An Improved Brake System for Two 
Stroke Engines for Motor Vehicles,’’ desire to 
enter into negotiations with a firm or firms for 
the sale of the patent, or for the grant of licences 
thereunder. Further particulars may be obtained 
from Marks & Clerk, 57 and 58 Lincoln's Inn 
Vields, London, W.C.2 {5108 


PLANT FOR SALE 
CLIFTON & BAIRD Hot Sawing 
Machine 
( NE SAMUEL PLATT Priction Drop Stamp 
Battery, 3 Stamps, 12° 0” Litt 
(pF ACASTER ‘Trimming Press 


( NE 13)” PRATT & WHITNEY Trimming 
Press 


(NE SAMUEL PLATT Swaging Press 


Si” SCHEISS DEFRIES Forging 
Machine 
(pre 34° AJAX Forging Machine 


Mit HELL, SHACKLETON & CO, LTD., 
Vulcan Works, Patricroft, Manchester. (5114 
SERVICES OFFERED 
Peston Office Capacity available for Mech- 

anical and Production Engineerin, Special 
Machines and Projects Norris Brothers Ltd., 
53 Victoria Street, London, 8.W.1 lel.: Abbey 
5444 {5099 
SITUATIONS VACANT 
He M.G CAR COMPANY Limited, 
Abingdon.on-Thames, require Senior and 
fates Chassis and Body Design Draughtsmen 
‘ull particulars in writing in first instance to 
Personne! Manager {5115 
FPERGUSON RESEARCH LTD 
require Automobile Design Draughtsmen, 
preferably with HLN.C. of equivalent. Interesting 
work on new proiects, with excellent prospects 
Non-contributory superannuation scheme This 
Company is at present temporarily located near 
Banbury, pending the erection of new premises 
near Coventry bree transport available daily to 
and from temporary premises and Coventry 
PPLY in writing to Chief Draughtsman, Harry 
Ferguson Research Lid., Chipping Warden 
Aerodrome, Nr. Banbury, Oxon (5078 
ILANNING Production Engineer sequired 
Some jig and tool experience preferred 
Midlands area automobile manufacturers Pro 
gressive position for the right man Box 7824 
c/o Automobile Engineer {5106 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone: HOP 1784, LONDON, &.£.! 


| e SITUATIONS VACANT 

hen it’s BAR one (TECHNICAL Writer. 

LY 5 AN engineering works (Tyneside) requires a 

| / male for Technical Publications Department. 

+1) IS alifications preferred are a Degree or Higher 

rT? National Certificate and practical experience in 

deuils of age, education, experience, 
salary, etc., should be given. Write Box 7825, 

c/o Automobile Engineer. {5107 


[JRAUGHTSMAN, Senior, required for Axle 
Design Drawing Office. Must have HLN.C. 
or equivalent qualifications and experience of 
mechanical engineering design. Preferably about 
30 year: of age. Good working conditions with 
contributory superannuation scheme Apply in 
writing, giving full details of past experience and 
qualifications, to Personnel Superintendent, 
Morris Motors Limited, Tractor and Trans- 
missions Branch, Wolseley Works, Ward End, 
Birmingham 8 {5109 
FIELD Engineer, familiar with Commercial 

Vehicle transmission systems, must hold 
unrestricted driving licence and be willing to 
travel overseas at short notice. Expected to reside 
Manchester/Liverpool area Full details age, 
experience, qualifications, salary required, to Box 
7907, c/o Automobile Engineer (S111 


YOUNG Engineer is required for the 
Research Department of a progressive 
engineering firm in the East Midlands, 
Engineering Degree or its equivalent is essential 
and the applicant should be interested in vibra- 
tion theory. The work of the Department includes 
the design, development and testing of various 
components for the motor, aircraft and other 
industries. Applicants should give full details of 
their qualifications and experience to Box 7917, 
Made to customer's specification | c/o Automobile Engineer {5112 
in any quantity. ELECTRICAL and Mechanical Engineers are 
i 4 required for interesting work on the develop- 
For precision parts from the bar ment of controls for automatic transmission 
in any metal, particularly those | systems. Both should be of degree or H.N.C 
hich d d b h standard and should be competent car drivers. 
which are not produce y the The electrical engineer should be conversant with 
cold head or roll threaded process the theory and _— of small electrical mech- 
anisms, preferably electro-magnetic devices in 
. consult the specialist combination wells and hydraulic 
ini systems. The mechanical engineer should have 
machinists. some electrical knowledge and should be familiar 
with transmission systems and chassis installa- 


M.C.L. & REPETITION LTD tions Please apply in writing, stating age, 


qualifications and other particulars, to—Personnel 
POOL LANE -« LANGLEY ~- BIRMINGHAM Manager, Joseph Lucas (Electrical) Ltd., Great 
King Street, Birmingham, 19, quoting reference 

Telephone: Broadwell 1115 (4 lines) and 1757 PM/D/103 (S117 


ANAGER required for modern Commercial 
Vehicle Assembly Plant. Must be used to 
volume production. Similar experience essential, 
also knowledge of Union procedures and modern 
labour control. Box EBO8268, A.K. Advg., 212a 
Shaftesbury Avenue, London, W.C.2. [S098 
SSISTANT Technical Engineer/Designer for 
automobile testing and development. Appli- 
cants should be educated to National Certificate 
level, have served works apprenticeship, and 
possess drawing office experience. Superannuation 
scheme, good initial salary. Location of appoint- 
ment——new factory, Hertfordshire. Write with 
full details to Box T.732, c/o Streets, 110 Old 
Broad Street, E.C.2. (5116 


Whatever use you have for a “ Timer” 
vee @ PRESTONS STOP-WATCH 
They are all top-quality Swiss precision 


metruments 


Send for our Price List, 
“Swiss Timers in industry” 


RESTONS LTD. pron MEK-ELEK Engineering Led 


BOLTON (EST. 1669) LA 
sO ) LANCS m7 17, Western Road, Mitcham, Surrey. 


NG MACHINERY 


ALL TYPES~NEW&USED. ASK for LISTS. 300-361 
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3 | SWISS JEWELLED LEVER 
a 
136 


From 


Silver Ghost to 


SILVER CLOUD 
ROLLS ROYCE LTD 
have fitted Silver Ghost 
MARSTON RADIATOR 
MATRICES 


(ic 


MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 
(A subsidiary company of 
Imperial Chemical Industries Ltd.) 


Silver Cloud 


MAA, 150 
WIRE ARMSTRONG-SIDDELEY MOTORS ud 
COVENTRY 
A.E.C. LIMITED, SOUTHALL 
TH READ INSERTS are undertaking a programme of expan- 
ce ee Engine Division and A vacancy exists for a fully 
qualified Engineer with experi- 
ence in the design and manu- 
facture of high speed oil engines 
1 to work on the ign, development an 
SSS 4 installation of engines. to take charge of development 
} Applications, which will be treated in and research. Some knowledge 
1 confidence, should state age, qualifica- of gas turbine work would be an 
\ tions, experience and salary required, g ; 
{ and be addressed to Personnel Manager advantage. Applications giving 
} (Diesel Engines). particulars of experience, posi- 
_| | tions held and salary required 
FOR NEW DESIGNS khkhhh should be addressed to the 
ALVAGE SIX STAR Chief Engineer, A.E.C. Limited, 
AND g 
CROSS MFG. CO (1938) LTD. Windmill Lane, Southall, Middx. 
COMBE DOWN - BATH IMPROVED Applications will be treated 
Tel; COMBE DOWN 2355/6 MASKING TAPE in confidence. 
GORDON GOTCH LTD. SELLOTAPE Divis=ON 
39-40 FARRINGDON ST. LONDON £C 4 


Write for DATA SHEETS to Dept. A.1 
n er on Phone Bingley 2226 & 2351 


Grams ‘Circlips Bingley. 
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STRAIGHT CUTTING 


1 The High Duty, 

| General Purpose Oil 
used from Automatics 
to Broaches. 


Photo by 

Kirkstall 
of ther “Bar 
Automatics.” 


at KIRKSTALL FORGE 


} The use of SULFLOID ensures :— 
% Extreme Film Sirength ¥ Maximum Tool Life 
% Improved Tool Bite ¥ Superior Surface Finish 

No Swarf—Welding Minimum Cycle Time Fewer Operations 


ER CHEMICAL CO. LTD. 


11A ALBEMARLE STREET, LONDON. MAYFAIR 6161/2/3 
Works: LONDON (Phone: EAST 1788) WOLVERHAMPTON (Phone: 22591) CLECKHEATON, YORKS. (Phone: 1104/5) 
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**Nash Metropolitan’ 
with 
MAZAK die cast grille 


Planning for Production. . . 


The choice of die casting for individual body fittings, such as the grille, widens 
enormously the scope of attractive styling and permits the streamlining of much incidental 
fabrication. 

Die castings of unit construction, strong and easily handled, designed for simple and 


rapid assembly, reduce fitting operations to a minimum. 


For economy, maximum strength and flawless finish, the die castings should be in MAZAK. 


M AZAIK FOR PRODUCTION IN DIE CASTINGS 


PIEPIBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1,. 
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For over half a century Birmal have been 
supplying aluminium and magnesium light alloy castings 
in the sand, gravity die and pressure die process. 
Our reputation is built on solid foundations, 
skill... quality and craftsmanship. 

Our specialist experience in thé art of producing 
intricate castings of all types 
enables us to offer a service that carries on 


where most others end. 


YOU GET MORE THAN A CASTING FROM 


Birmingham Aluminium Casting (1903) Company Limited 
Birmid Works - Smethwick - Birmingham 40 
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